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PREFACE

This report documenbs the negative trends and uncertain fubure
which sumounds North Carofina's freshwaber and terrestr ial
molluscan fauna. Indeed, i f  this document tel ls the truth wellt
i ts reader shoufd be troubled thab the sibuation has become so
cr i t ica l ;  that ,  in  a lmost  a  centuny of  documented decl ine,  so
l i t t le has been done fo reverse bhe decline of so many species
towards exbine&ion. It  is the hope of bhe scientif ic council  this
this report clearly i l lustrates tha! we cannot afford to wait any
longer to acb on behalf of these species.

W . F . A

J

o
i v
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A REPORT ON THE'COI{SERVATION STATUS OF NORTH CAROLINAIS
FRESHWATER AND TERRESTRIAL I'{OLLUSCAN FAUNA

Introduct ion

This report  presenbs bhe f indings of the scient i f ic councif
establ ished to evaluate the status of North Carol inars freshwafer and

ber-estr ial  mol lusks. Ab bhe oubset of bhe evaluat ion process, bhe

comnibtee deEermined that a l ist ing of al l  species of f reshwater and

ferresbrial  mol lusks which occur in North Carol ina was needed as a basis

for review. A checkl ist  was bherefore developed using l iberafure records

and bhe personal records of committee members and is included as Appendix

A fo this report .  Using this l ist ,  the scienbif ic counci l  del iberated the

popuJ-at ion condit ions oi  each taxon of f reshwater and terresbrial  mol lusk

icnbwn to occur in North Carolina and asslgned statuses under several

di f ferent ranking sysfems. These statuses, including bheir  def ini t ions'

are included in the checkl ist .

The species accounbs provided as a part  of  this report  wi l l  be
published in bhe n/ar future by the North Carolina Sbafe Museum of Natural

Sciences as a component of their  ongoing ser ies which reevaluates the

state's endangered, threatened and rare fauna. The statuses used in bhe

species accounts pr;ovided in this report  are, therefore, bhose developed

Uy tne sfate museun{ and are consistenb with i ts other publ ished

rbevaluations. Stat-trdes used in the recorunendations section of bhis

report  are those used and def ined in Art ic le 25 of Chapter 1 13 of the

General Statutes of North Carol-ina.

Background

The Scienbif ic Counci l  on Freshwater and Terresbrial  Mol lusks was

establ ished in December, 1988. Col lecl ively,  i t  of fers a broad backgnound

of expert ise in bhe sysbematics, distr ibut ion, and ecology of North

Carol ina's mol luscan launa. The scient i f ic counci l  me! on 6 and 7 Mayt

{989, .a t  the 'Nor th .Caro l ina  } l i l d l i fe 'Resources  Conmiss ionrs  w i ld l i fe  depot

.t Butne", North Carolina, to assess the populabion condition of each

taxon known bo be a component of the stafers freshwaber or terrestrial

mol"luscan fauna and to assign statuses under bhe vanious ranking sysbems.

prior bo this efforb, the 1975 mollusk comrnittee convened by the
.North CaroLina Sbate Museum of Nabural Sciences determined thab 28 species

of freshwater or terresbrial, mollusks were either endangered, threatenedt

of speciaf concern, or status undetermined. At the time thab nurnber

seemed high, equat ing 101 of bhe state's known fauna (FuIIer '  1977).

Today, we-know thab ltrat number was' in acbualiby, too low. .The nunber of

specles being recommended for l ist ing in bhis report ,  excludipg status

undetermined species, sbands at 71, equal ing roughly one-fourth of the

staters-known iauna. I f  the stabus undetermined speeies were included in

bhis bal ly,  the species of concern would swel l  to over one-half  of  the



state's fauna. The number of taxa of freshwater and terrestr ial mollusks
being recommended for l ist ing, within each l isbing category, are shown, by
fanily, in Table 1 .

Table 1.  Surmary of
freshwater

t h e

and

s ta tuses  o f  No r th  Ca ro l i na ' s  f am i l i es  o f  na t i ve
te r res t r i a l  mo l l usks .

l{umber of Number of Taxa
Farn i l y  Taxa  Ex t .  Ex t i r p .  t nd .  Th .  5 .C .  Und .  X  E /T /SC % U

FRISHIIATER MOLLUSKS

Va lva t i dae  1
V iv ipa r i dae  5
Hydrobi idae 5
Pl  eurocer idae 11
Lymnae'idae 3
Physidae 3
P lano rb idae  9
Ancyl  idae I
Sphaer i  idae i3
Un ion idae  64

Sub to ta l  1 i 9
I

-\
TERRESTRIAL MOLLUSKS

He ' l  i c i n i dae  1
Pomat ias idae 1
Carychi  idae 4
Cochl  icopidae 1
Val  lon i  ic lae 1
P u p i l l i d a e  1 4
S t rob i l ops idae  3
Succ ine idae  13
Phi lomycidae 10
D isc idae  9
Hel  icodisc idae 4
Punct idae 3
Zoni t ' idae 54
He l  i ca r i on idae  5
Haplot remat idae 2
Spirax idae 1
Polygyr idae 56

Subtotal 182

COMB I NED
TOTALS 301

'l 1

i  t t

2
1 1

6
20
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1 3

t2

131 3

- 1

6 5

17%2L

_ 1009
_ 60t

40g 20'
l8g 45'',
_ 67' _

ri*

s3,.

34*

qir
20'
46t
319

2

1 - 1009

1 -25X

; -n i t
9 - 6 4 '

8 8C 621
3 109 309
3 llr 331
- 509
3 - 1009

ls 261 281
4 - 8 0 t
- 50't,
1 - 1009

19 20% 369

I

1

2

1 1

1 4 110 23X



. Several factors account for the higher number of faxa currently being
recommended for li-sting. First, the 19?5 mollusk committee underesbimated
the number of species which actual ly-occur in the stafe. l , lany systematic
revisions have occurred in fhe 15 years for lowing Lhe 1975 symposiun and
many taxa which were formerly lumped together have now been split, and
vice versa. The net resuft  of  bhis systematic acbivi ty has been an
increase in the nunber of recognized species occurr ing, or potent ial ly
occur r ing ,  in  the  s tabe.

Second, heightened interest in freshwater and terrestr ial  mol lusks in
the past decade has resulted in a larger database from which status
assessments can be made. hlith fhis enlarged database, trends from
histor ic populat ion distr ibut ions could clear ly be seen, and species no
longer occurr ing in formerly occupied habibats coul-d be clear ly
ident, i  f  ied .

Third, and mos! important,  is that the habitat  for many species of
molLusks is sLi l l  deler iorat ing. l ' lany aquabic si tes, such as the Deep
River in Chabharn County, once harbored many species of bivalve mollusks
but today support  comparat ively few. In st i l l  other areas'  many adult
bivalve mollusks can be found but few or no youngr suggesting impairnenb
of reproduct ion, High elevat ion mountain habitats are deter iorat ing as
wel l  and our tenrestr ial  mol lusks are, withoub doubt,  suffer ing
accord ing ly .  /

The combined effects of these three dr iv ing forces are i l lusbrated in
Table 2, which shows bhe current systematic breabnent and sbatus
recomrnendat ions fol  tnose taxa of tonce"n ident i f ied by the 1975 nol lusk
comnitbee (Ful ler 19?t) and compares them with their  previously used nanes
and assigned statuses. I t  witL be nobed thab some scient i f ic nanes have
changed, some species have been found to be more common, other species
have become rarer,  whi le st i l l  other species have been removed from the
sbabe l isb. Such changes hEve occurred for many other baxa not on the
1975 corrni t tee's f ist  and iLlustrate the need for cont inual monitor ing of

the state's mol luscan populat ion on four fronts:  systenat iest
distr ibubion, habitab qual. i ty,  .and populabion vigor.  lJ i thoub al l  four,

some taxa in need of probect ion wi l l  be overlooked whi le others may be
needlessfy regulated. Recomnendations for future monitor ing are included
elsewhere in fhis report .



Table 2. Currently reconnended statuses and
freshwater and terrestrial mol lusks
1977).

nanes of those North Caro'l ina
which were 

' l is ted 
in  1975 (Fu1ler

Taxa - 1975 Name Taxa - 1989 l{ame Status-1975 Status-1989

GASTROPODA
Freshwater

L ioplax subcar inata
Amnicola sp.
Spirodon d j la tatum
Hel ' isoma magni f  icum
Taphius eucosmium

Terrestr i  a ' l

Angui  sp i  ra paucicostata
ilesodon archeri
Meson c lark i  nantahala
l' lesodon jonesi anus
Mesodon orestes

l
Tr iodopsis soelndr i

BIVALVIA

t
A' lasmidonta t r i  an lu ' la ta
Al asni donta vari cos+-\
Anodonta couper iana
Anodonta imp'l i  cata

" C a n t h y r i a ' s p .
Ca runcu ' l  i na  pu11a
E l l i p t i o  l a n c e o l a t a  *

El ' l  i  p t io  marsupiobesa
E l  I  i p t i o  s p .
E l l i p t i o  s p .
E' l  I  ip t io  waccamawensi  s
Fuscona' i  a  masoni
Lampsi  I  is  ochracea
Lamps i l i s  r ad ia ta ' comp lgv t '
Lampsi l  js  radiata ucomplex"

Ligumia nasuta

Lioplax subcar inata
Amn ico la  sp .
Leptoxi  s  d i ' la tata
P lano rbe l l a  magn i f i ca
Hel isoma eucosmium

Anguispi ra mordax
Mesodon archeri
Meson c lark i  nantaha' la
Mesodon jonesianus
l,{esodon orestes
Tr iodopsis soe' lner i

Alasm' idonta undulata
Al  asmidonta var . icosa
Anodonta couperiana
Anodonta ' imp1 i cata
E l  l  i p t i o  s te ins tansana
Joxo' lasma pul  la
E l  l ' i p t i o  l anceo la ta
E l  1  i p t i o  marsup iobesa
E l l i p t i o  f o l l i c u l a t a
El  I  ip t jo  c i  s te l  I  i formi  s
Ei  l  ip t  io  Yaccamawensi  s
Fusconaia masoni
Lampsi ' l  is  dchracea
Lamps i l  i s  f u l l e r ka t i
Lampsi  I  is  rad ia ta
L igumia  nasu ta

Endangered
Endangered
Undetermi ned
Threatened
Ext i  nct?

Cormon
Sp. Concern
Threatened
Endangered
Ext i rpated

Undetermi ned
Undetermi ned
Threatened
Endangered
Undetennined
Threatened

Undetermi ned
Possi  b l  e
Threatened
Threatened
Threatened
Threatened

Undetermined Threatened
Sp. Concern Threatened
Sp.  Concern Ext i rpated
Undetermined Sp. Concern
Endangered Endangered
Endangered Threatened
Sp. Concern Threatened
Endangered Threatened
Threatened Sp. Concern
Undetermined Undetermined
Endangered Threatened
Threatened Threatened
Sp.  Concern Sp.  Concern
Endangered Threatened

fndangered Sp. Concern
Undeternined Sp. Concern

* The lanceolata complex d iscussed by Fu. l ler  (1977) has been broken out  in to

several  taxa.  The " lanceolatan on the 1989 l is t  is  sensu st r ic to.



Discussion

Alt ,hough invertebrates are essent ial  components of properly
funct ioning ecosystems,. the study of invertebrabes has general ly
progressed more slowly than studies of other groups of animals because
invertebrafes frequent ly occupy crypt ic habitats and can be di f f iculb to
observe, col lect and ident i fy.  These impediments, plus an aversion to
such cneatures by nany people, have resulted in minimal interest in the
welfare of invert ,ebrates on the part  of  bhe publ ic.  Consequent ly,  in
eomparison with bhe higher order vertebrates, l i t tJ.e effort  has been
expended by scient ists in the areas of taxonomy, distr ibut ion and natural
history of many inverfebrate groups.

This poor publ ic image and scient i f ic neglect have resulted in a
general  lack of considerat ion of inverbebrates in the process of
ident i fy ing and protect ing essent ial .  habitats.  For example, many endemic
species of moLlusks are known from only a single local iby or r iver
drainage in North Carol ina and yet,  of  these, only three have been
federa l l y  l i s ted  as  fh rea tened or  endangered.  Wi th  h igh ly  v is ib le  spec ies
which prof i t  f rom lnhanced publ ic inlerest,  i t  is doubtful  that such a
si tuat ion would occur.  As scient ists and resource managers working
bogether to provide sound stewardship of our resources, we must see beyond
the cr ises facing gur higher order taxa and exiend the same measures of
probect ion bo thredtened invertebrates as wel- I .  To do otherwise raises
ethicat quest ions wt*dfr  we are i l l -equipped to ansl ler.

Animals which spend their  l ives within very smal l  terr i tor ies are
ofben habitat  special is ls and, as such, are extremely sensit ive bo changes
in their  environmenb. For such animals, substant ial  energy savings are
real ized t ,hrough avoiding extensive movementsl  however,  bhis energy
eff ic iency carr ies a pr ice -  i f  a l l  of  the requirements necessary for the
mainbenance of the individual are not regular ly located in a very smal l
area, i t  wi l l  u l t imately perish. Al l  of  our freshwater and terrestr ial
mol lusks fal l  inbo this group of range restr icted, energy eff ic ient
animafs. 

_ r
Like other groups of animals, some freshwaber a.nd terrestr ial

moLlusks have very broad ecological  folerances whi le others are nore
resbricted. Most mol lusks are t ied bo their  environments in inbr icate
ways which researchers are Just,  beginning bo understand. Whi le we st i l l
have much bo learn about bhese species, some general ibies are permissible
and are provided in the fol lowing discussion to help understand why
popuLat ions of so many species of Norbh CaroLina's mol lusks are facing
serious decl, ines.

Today, no group of Nort ,h Canol ina mol lusks is more cr i t ical ly
imperiled than bhe freshwater bivalves of lhe famij.y Unionidae. The
seriousness of their  s i tuat ion can hardly be overstated. 0ver half  of  bhe
species known !o occur in North Carolina have suffered drastic population
decl ines and are being recomnended for protecbion (Table 1 ) .  Other
species are showing signs of decl ine as wel l  and may be l isbed in the near



fu tu re .  ,Moreover ,  o f  the 'spec ies  be ing  l i s ted  as  spec ies  o f  spec ia l
concern or threatened, their  cont inuing decJ. ines may require stabus
changes to bhreatened or endangered in the next few years. Some of bhe
species classi f ied by bhe counci l  as undetermined (e.g. Ptvchobranchus
fasciolar is and Medionidus conradicus) have quit ,e probably been
ext irpated, ,only surveys bo conf irm the fact are needed.

Problens wibh lhis group are neither new or restr icbed bo Norbh
Carol ina. Documented decl ines in freshwater bivalves have been reporbed
bhroughout the nat ion since the turn of the century. Causes recognized
early were sewage and industr ial  waste discharges, unregulabed forestry,
d redg ing ,  and dan cons t ruc t ion  (Coker  e t  a l .  1922) .  In  1918,  f reshwater
bivalve populabions of the French Broad River ab Ashevi l le and the Pigeon
River below Canton uere already reported to be severely impacted (OrLmann
1918) .  In  sp i te  o f  bh is  knowLedge,  insu f f i c ien t  po l lu t ion  ababemenf
efforts have al lowed the decl ine in freshwater bivalve populat lons to
conbinue and spread.

The l i fe cycles of the Unionidae make them especial ly suscept ible fo
pol lutanbs or disturbances in their  habitat ,  and wi l l  be discussed here to
i l lusbrabe bhe complexi t ies which are often involved in the conservat ion
or restoral ion of / reshwater mol luscan populat ions. The Unionidae f i l ter
arnbient waters to obbain the oxygen and food necessary for maintenance of
bhe individual,  and bo carrying oub successful  reproducbion. During
f i l ter ing, the female takes in sperm discharged into the water column by
bhe male and is fey' t i t ized. She broods the developing embryos in a
modif ied gi l l  cal led-a marsupium. Prior bo complet ion of embryonic
developmenb, she discharges young into the water column. In fhis larval
stage, the young are cal led glochidia and are enter ing into the parasi t ic
stage of their  l i fe cycle. The glochidia must aff ix lhemseLves bo bhe
gi l ls or f ins of a host f ish, to complete bheir  embryonic development.
Some species of unionids are thought fo be host specif ic whi le others can
use a var ieiy of host species. Once atbached bo a f ish, they are encysted
'unt i l  their .physiological  development is,complebed, bhen they drop off  and
begin their  l ives as the sessi le bivalves we al l  know so wel l .  The
percentage of.discharged glochidia which actual ly f ind a host,  conplefe
their developmenb and survive to adulbhood is unknown bub, even under the
best of condit ions, is presumed fo be quite low.

In degraded wabers, this t i fe cycle provesrto tr-ave many weak spofs.
First ,  cerfain pol lutanfs can affect bhe viabi l i ty and moti l i ty of  sperm.
Second, in periods of fow dissolved oxygen, fenales sometimes abort bhe
developing embryos. in order bo increase the capacity of brood gi l ls !o
capbure oxygen necessary for their  own survival .  Third, glochidia which
are discharged into bhe water column in the presence of certain types of
-pollutants have a weakened sensitivity of their abductor muscles (t'hese

are the muscles used by lhe adult  mussel to close i ts valves).  This
reduced sensibiviby impairs the abit iby of glochidia bo attach to hosb
fish. Fourbh, adulb populations must be dense enough to allow successfuI
bransfer of spenm from male to female. Should populabions continually
decline, the likelihood of successful sperm transfer becones progressively
worse. Fi f t ,h,  i f  bhe host f ish for a host specif ic bivalve is exbirpated
or signi f icant ly reduced in nunbers, the reproduct ion of lbs associated



bivalve wi l l  fa i l  or drop below the re'cruibment rabe necessany for
survivaf of  the populat ion. Sixbh, due bo bhe l imited mobi l iby of aduLt
bivalves, once bhey are ext i rpated from a strearn or r iver system they are
botally dependen! on t,he movements of gJ.ochidia-laden host fish for
eventual reoccupat ion of an impacted area. Clearly,  bhe greater the
lengbh of the impacfed stream, bhe longer recolonizat ion wi l l  require.

,  Because of reduced numbers, most of our nat ive freshwater bivalves
have Lost bheir  important roLes in bhe proper funct ioning of our aquat ic
ecosysbems. Recovering their  former numbers and diversiby wi l l  not be
easy. Water qual i ty has improved in some streams in recent years butt
general ly,  the Unionidae have not reoccupied these areas. No studies are
avai lable which document or discuss natural  stream recovery periodsr quite
possibly because i t  has nob yet happened. For the present at leasfr  we
must nanage our unionid poputations wibh the guarded philosophy that once
we have lost a populat ion from a given strean, i t  is probably gone for
decades.

The ecosystem instabit i ty produced by man's acbions selecbs against
organisms which have low fecundity or have complex l i fe-cycle requirenents
and sefects for those which are prol i f ic and have simple l i fe-cycle
requirenents. Tody'y,  so nuch instabi l . iby is introduced to r ivers and
streams through constant or per iodic introduct ion of pol lufants,  thab the
ancient I ineage of the Unionidae is rapidly disappearing. The inbroduced
Asian clam (Corbicula f luminea),  which has a very di f ferenb and quite
simple fife-@trEs-Feptfced the Unionidae in so many areas that it is
now our mos! conmon$Jvalve. Indeed, because i t  is such an eff ic ien!
competi tor,  i t  has been impl icafed by sone researchers as contr ibut ing to
the demise of the Unionidae. Addit ional ly,  Corbicula may not be bhe lasf
speeies bo be introduced to our wabers. 0bher foreign mol lusks may
ultimabely make bheir way Eg North Carolina and their impacts may be as
severe or worse.

In many cases, freshwater mol lusks have fheir  best '  or only '
remaining populabions in headwaber areas of river basins where waten
qual iLy remains good. This circumstance wi l l  presenb di f f icul t  choices in
the years ahead, as these are bhe very areas which, because of bheir good
water qual iby, wi l l  be targeted for twaber supply reservoirs as societyrs
denand for water increases

It should be clearly understood thab remnant populations of many
freshwaber and terrestrial urollusks may be lhreatened by their demographic
and genet ic insular i ty even i f  addlt ional impacbs to fhem can be averted.
How long such populations can perpetuate themselves is academicl
insularity threatens the gene pools of these taxa and every population
Iost af fects the bobal gene pool remaining. For this reason' pi lot
programs to restore species to locations once occupied need to be given
serlous considerabion. This wi l l  require experinenbal ly confrol led
studies where streams are f i rst  resbocked with nat ive f ish populat ions and
bhen restocked with nat ive unionids. This technology wi l l  probably be
essenbial  i f  we are bo reestabl ish endangered species of bivalves in
cleaned-up streams which they formerly occupied. However, as a precursor



of such action, a report documenting their historical ranges wibhin bhe
state would have to be prepared.

While this discussion has focused on the freshwater bivalves, i t
shoutd be remembered bhat many species of freshwaber and berrestrial
gastropods are also .facing uncertain fubures. Land snails, in part icular,
faee competit ion from introduced species of snails, habitat disnuption and
fragmentafion; genetic swamping, acid precipibation, and a host of other
i l ls conferred direcbly or indirectly by manrs actions. Because the
niches of nost of these species are totally unknown to us, we cannot
adequabely assess the impacts of any proposed action on a given
population, nuch Less design any fype of manipulabive habibaf managemenb
plan for the benefit  of fhe species.

Long-term conservation of freshuafer mollusks in Nortb Carolina ean
only l ie in bhe restoration and mainbenance of habifat qualiby and
stabil i ty in bhe waters of fhe sbate. This task, requir ing sbrict
enforcement of exist ing laws, addibional monitoring and, most l ikely, even
furbher resbricbions on air and water discharges, wil l  not be easy. One
of bhe most serious threabs to freshwater and terrestr ial mollusks,
because of i ts al l  pervasiveness and Norbh Carolinars lack of informabion
and abi l iLy bo confro l  i t ,  is  ac id prec ip ibat ion.  This  is  nob Just  a
problem of the high elevation forests of our mountains. l l i th increasing
Justif ication, i t  has been implicated in bhe gradual demise of much of our
freshwater and terrpsErial molluscan fauna. The "smoking gunrr has not' yet
been found, and pelhaps never wil l  be, bub our nolluscan populations
indicabe thab someth+ig spanning the breadth of the sbate is inhibiting
their reproduction and atmospheric pollutants are eertainly a prime
suspect.

In managing our molluscan fauna and other aquatic species'
inf luencing the acbions of our fel low cit izens wiII be the ult imate
conservation chall"enge. Evidence indicabes that society is a f ickle
parbner for some conservation efforts,.support ing those efforts wibh
obvious and quick benefits while hedging when bhe fruits of such labons
are hidden, si lent, or too long in,the making. For conservation of
inverbebrates to ever capture the wil l  of society, i t  wil l  require a
higher leve! of public education andt a greater dose of fervor on bhe part
of those who understand its importance ' The potential fruiLs of success
becone fewer as t ime sl ips by; with each passing year we are working for
less and less. Already a number of species have been lost forever and the
cosbs of these losses wilL never be known.
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Recomnendations

The fol lowing species of
recommended for protection in
the General Statubes of NorLh

and berrestr ial
wi th  Ar t ic le  25

freshwater
accordance
Carol ina.

moflusks are
of  Chapter  113 of

Endangered

Sna i  I  s

Kno t t y  e l im ia
l.lagnif i cent rams-horn

Mussel  s

Tennesse p igtoe
Pi  s to l  9r i  p
Neuse spike /
Tar  R' iver  sp iny mussel
Ca ro l i na  hee l sp l i t t e r
Tennessee heel sll i tter
Green floater
Drrlarf wedge mussel -J

Appalachian e lk toe
S l i ppe rshe l l  musse l
Barre l  F loater

Threatened

Snai  I  s

Seep  muda l i a

Musse'l s

A t l an t i c  p ig toe
Ye'l low I ance
Cape Fear spike
Roanoke sl abshe'l I
l{accanaw spike
T r i ang le  f l oa te r
Brook floater
Squawfoot
S a v a n n a h  l i l l i p u t
l {ounta in creekshel  I
Yel I ow 1 ampmu s se 1
llaccamaw fatmucket

FRESHUATER MOLLUSKS

Goniobasis in terrupta (Haldeman,  1840)
P. lanorbel la  magni f  ica (Pi lsbry,  1903)

Fusconaia barnesiana ( I .  Lea,  1838)
Tr i t igonia verrucosa (Raf inesque,  1820)
E1' l ip t io  jud i thae C' larke '  1986
E l l i p t i o  s te ins tansana  Johnson  and  C la rke '
Lasmigona decorata ( I .  Lea,  1852)
Lasmigona holstonia ( I .  tea,  1838)
Lasmigona  subv i r i dus  (Con rad ,  1835 )
Alasmidonta heterodon ( I .  Lea,  1829)
A' lasmidonta ravenel iana ( I .  Lea,  1834)
A lasm idon ta  v i r i d i s  (Ra f  i nesque ,  1820 )

Anodonta couper iana I .  Lea.  1842

.Leptoxis  d i ' la tata (Conrad,  1835)

I

Fusconaia masoni  (Conrad,  1834)
E l l i p t i o ' l a n c e o l a t a  ( I .  L e a ,  1 8 2 8 )

t ' l l i p t i o  marsup iobesa  Fu ' l l e r ,  1972

t l l i p t i o  roanokens i s  ( I .  Lea ,  1838 )

E l l j p t i o  waccamawens i s  ( I .  Lea ,  1863 )

A lasm idon ta  undu la ta  (Say ,  1817 )
Alasmidonta var icosa (Lamarck,  1819)
Strophi tus undulatus (SaY'  1817)
Toxo' lasma pul lus (Conrad,  1838)

V j ' l l osa  vanuxemens i s  ( I .  Lea ,  1838 )
Lampsi l is  car iosa (Say,  1817)
Lampsi ' l is  fu l lerkat i  R.  I .  Johnson,  1984
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Specia l  Concern

Snai  I  s

l l accamaw s i ' l t sna i1  C inc inna t i a  sp .
Haccamaw amnicola Amnicola sp.
Elackwater  ancy ' l id  Ferr iss ia hendersoni  ( l {a lker ,  1908)

l, lussel s

S p i k e  E l l i p t i o  d i l a t a t a  ( R a f i n e s q u e , 1 8 2 0 )
Pod  l ance  E l l i p t i o  f o l l i cu la ta  ( I .  Lea ,  1838 )
A' lewi fe f loater  Anodonta impl  icata Say,  1829
A' labama ra inbow Vi l losa nebulosa (Conrad,  1834)
Caro l i na  c reekshe l l  V ' i 11osa  vaughan ianus  ( I .  Lea ,1838 )
Eastern pondmussel  L igumia nasuta (Say,  1817)
l { accamaw lampmusse l  Lamps i l i s  c roca ta  ( I .  Lea ,1841 )
f lavy-rayed lanpmussel  Lampsi l is  fasc io la Raf inesque.  1820
Tidewater  mucket  Lampsi l js  ochracea (Say,  1817)
[as te rn  l ampmusse l .  Lanps i l i s  r ad ia ta  (Gme l i n ,  179 i )

I

I

Endangered --\

F rag i l e  g l yph

Threatened

TERRESTRIAL MOLLUSKS
(Land  Sna i  l s )

Glyphyal  in ia c l  ingman' i  (Da1 1 ,  1890)

l l accamawambersna i l  Cat ine l lawaccamawens is  Franzen,  1981
Sculpted supercoi l  Paravi trea ternaria Hubricht,  1978
Roan supercoi l  Paravi trea var idens Hubricht,  1978
Noonday globe Mesodon c' larki  nantahala (Clench and Banks, 1932)
Smoky Mountain covert  Mesodon ferr issi  (Pi1sbry, 1897)
Big-tootlr covert llesodon ionestianus (Archer, 1938)
Engraved covert -l4esodon orestes Hubricht, 1975
Clingnan covert  l , lesodon cl ' ingnanicus (Pi lsbpy, 1904)
Cape Fear threetooth Tr iodopsis soe' lner i  (J.  B. Henderson, 1907)

Special  ConcerE

Black  mant les lug  Pa l ' l i fe ra  hemphi l ' l i  ( f l .  G.  B inney ,  1885)
Saw-tooth disc Discus bryant i  (Harper,  1881)
Spiral  coi ' l  Hel icodiscus bonamicus Hubricht,  1978
Fringed coi ' l  He' l icodiscus f imbriatus l {etherby, 1881
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Specia ' l  Concern (cont . )

Dark g lyph
P ink  g l yph
Honey glyph
H igh  noun ta in  supe rco i l
Mi  rey Ridge supercoi ' l
Ramp Cove supercoi l
Lamel  la te supercoi  1
Glossy supercoi l
0pen supercoil
B identate dome
Appa lach ian  g loss
B'lue-foot lancetooth
Great Smoky slitmouth
Queen crater
Dwarf proud g'lobe
Velvet  cover t
Dwarf threetooth

G lyphya l i n i a  j una luskana  (C lench  &  Banks ,  1932 )
G lyphya l i n i a  pen tade lph ia  (P i l sb ry ,  1900 )
G lyphya l i n j a  vana t ta i  (P i l sb ry  &  f l a l ke r ,  1902 )
Pa rav i t r ea  and rewsae  ( l { .  G .  B inney ,1879 )
Pa rav i t r ea  c lapp i  (P i l sb ry ,  1898 )
Pa rav i t r ea ' l ac teodens  (P i l sb ry ,  1903 )
Pa rav i t r ea  l ame l l i dens  (P i ' l sb ry ,  1898 )
Paravi t rea p ' lacentu la (Shut t leworth,  1852)
Parav ' i t rea umb' i l icar is  (Ancey,  1887)
Ven t r i dens  coe lax j s  (P i l sb ry ,  1899 )
Zon i t o i des  pa tu lo ides  (P i l sb ry ,  1895 )
Haplot rema kendeighi  l lebb,  1951
Stenotrena depi la turn (Pi1sbry,  i895)
I ' lesodon chi lhoweensis (J .  Lewis,  1870)
l l esodon  c la rk i  ( I .  Leg ,  1858 )
f l esodon  subpa l l i a tus  (P i l sb ry ,  1893 )
T r i odops i s  f u l c i den  Hubr j ch t .  1952

Three species l f  f reshwater  mol lusks are current ly  bel ieved
to be e i ther  ext inct  or  ext i rpated f rom North Caro ' l ina.  These

species shou' ld  a lso be.protected under the act  in  the event
surv iv ing North Cgrol ' ina populat ions are one day found.  These

spec jes  a re :
J

Greenf ie ld rams-horm Hel isoma eucosmium (8ar tsch,  1908)
Li t t le-wing pear ' lynussel  Pegias fabu' la  ( I .  Lea'  1838 )
Carol ' ina e lk toe Alasmidonta robusta Clarke '  1981

In spite of improvements in the mollusk dababase lrhich have taken

place over  fhe past  15 years, , the sc ient i f ic  counci l  s t i l l  encountered
diff iculty in assessing the sbatus of nany of the taxa occurring in the
state. I ts diff icult ies are reflecbed in bhe great number of species
classif ied as sbatus undeternined. Every eouncil  member was, at t ines'
plagued wibh concerns over fhe accurbcy of certain status assessments.
One of the most diff icult.classif icabions bo assign js that ofr lcomnonrrr
because its meaning is interpreted in so many different ways. lJibhoub
being unduly cautious, the council wanted to assure that only declining or
restr icted range species would be protecbed.

During bhe course of lhe council 's deliberations' discussions
understanOiUfy migrated with great frequency bo the theme of whab needed
to be done to make the Job easier and bo protecb the stabe's molluscan
fauna in the fubure. fne following recommendabions are the result of
bhese deliberations and are offered in the hope thab bhey will be taken bo
heart and fol lowed to fhe exbent legistative and budgetary constraints
wi l l  permi t .

1 1



2 .

1. Known refugia for l isted species (see species accounts) should receive
the sbrictest possible probecLion. Probecting good habiLat, for these
species is far j .ess expensive than trying to neesfabLish populations
in the fubure.

Exist ing laws which were promulgated to protect the water quali ty in
our sbreams and rivers should be strictJ.y enforced and steps should be
taken to upgrade water quali ty wherever possible. Quite l i teral ly, a
single accidenbal spi l l  or discharge violafion eould obLiterafe much
of a r iver's molLusean fauna for decades. Due fo lheir l iniLed
mofi l i ty and complicabed l i fe-cycles, natural recovery of our
remaining native species wil l  be an exbended process. Indeed, should
all  sources of pollut ion disappear today, recovery would probably not,
occur within our l i fe-t imes. Clearj.y, with recovery periods requir ing
bhese time frames, we cannot afford to lose further ground.

Dechlorination units should be added to sewage treatment plants
whenever possible. Chlorine and its compounds have been used as
bacberiocides for sewage eff luenbs for many yearsl however, i ts
affects on aquatic systems has come under serious study only in recent
years. In wastewaters, ehlorine and hypochrlorites react with obher
substances bo /roduce chloramines and a variety of other chlorinafed
compounds which, though less toxic, are more stable. These products
are inimical to bivalve mollusks and a varieby of other aquatic
organismsr as h;s been demonstrated in case after case.

Agencies responsiNe for the regulabion of naJor land-use activit ies
such as farming and forestry need bo intensify bheir ongoing efforts
to educate bheir clients in bhe use of Iand management practices which
conbrol erosion and reduce runoff of toxic substances. In spite of
the progress that has bgen made, agriculture and forestry operations
are sbill causing problens in many of our streams.

Local governments need to recognize bheir responsibility and potenLial
for protecbing rare species bhrough zoning. l l i t ,houb bheir support,
the chances for species recoveries are signif icantty diminished. In
most cases, local governmenbs do not reallze that rare species occur
within bheir Jurisdict ionl therefore, the bransfer of infornation
.abou! bhese species .needs to be improved

SEatewide mollusk surveys should be performed and the habitat niches
of our narer species defined. For streams and rivers, this effort
should be sinilar in scope to fish surveys performed by fhe lJildllfe
Resources Commission in bhe early 1960's. Such surveys should be
performed in a systematic manner, and should be closely allied to, and
alignecl t.tith, the Division of Environmental llanagementrs benthic
assessment program. For terrestrial species, surveys should be
systemabically directed to habibab types, which should be defined on
the basis of soiLs, hydrology, vegetabion, Iocation and elevation
e tc .

All. surveys should be performed by qualified personnel, should address
clearly defined goals and obJectives, and should be designed so that

3.

4 .

5.

6 .

7 .
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8.

results can be'publ ished. Voucher 'specimens should be placed in an
inst i tut ion where bhey wi l l  be properly catalogued and eurated.
Arrangements for curabion of maberial  should be made pr ior bo
col lect i .ons.

A reference col lect ion of al l  species of mol lusks known from the stabe
should be esbabl ished and naintained within the state for the benef i t
of  current and future researchers. This coLlecbion should include
both speeimens of shel ls and properly narcot ized and preserved
specimens. l ' lany of our species are taxonomically difficul.t and a
reference col lect ion is great ly needed for ver i f icat ion of
idenbif icabions. Topotypic specimens of taxa bel ieved or known to
occur in North Carol ina should be sought and used in the
standardizabion of species concepts.

Future surveys of baxa with uncertain taxonomic posibion should
require bhe use of nolecular data as an addibional characber for
interprebat ion. This information is extremely vaLuable as a
diagnosbic lool and, for some taxa, the opportunity to obtain it may
only lasb a few more decades. Standardized techniques shoufd be
fol-lowed. Informabion gained should be published and raw data
catalogued andTcurated wibh the specimens.

When defensible data are available to show that a species has been
seriously deple.ted, this information should be transfemed fo fhe U.S.
Fish and Wildl / fe Service to faci l ibate the species'  I ist ing on the
federal  endangercd and bhreabened species l ist .  Federal  l ist ing would
provide addibional protect ion and, pobenbial ty,  addit ional funding for
research and conservat ion efforbs.

11. The status of al l  species on the checkl ist  (Appendix A) should be
periodical ly reevaluated. A suggested interval  is once every 3 years.

12. When conducbing mol luscan surveys for target species, col lect ion of
other non-l isted species and f ield nobat ion of other l isted species
should be required whenever possible. This is the only way exisf ing
data gaps on undetermined species can be addressed in a cosb-effective
manner. -  In addit ion, deposit ioq of voucher specinens in an

. inst i tut ion wherre they wi l l  be properly curated,should be required.

13. The reasons for the rapid decl ine of North Carol inars freshwater
bivalves should be vlgorously studied. Ent ire genera of bivalves are
on the verge of disappearing from the state and causes are sbill a
mabter of speculat ion. Once the causes have been ident i f ied'  swifb
act ion to anel iorate their  ef fects should be undertaken.

14. The effects of acid precipi tat ion on mountain land snai ls should be

thoroughly studied and monitored. Gradual changes in soil chemisbry
and microilora which are now occurring wiIl undoubtedly have pnofound

direct and indirec! consequences for many of our most beautiful and
restr icted species.

9 .

10 .
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15.

15 .

Education of the public about the staters molluscan fauna should
receive a high priori iy. Addibional art icles in regional magazines,
news features, museum and aquarium displays, etc., should a1I be used
!o heighten public awareness of this resource. Such measures should
stress the imporbance of Chese species as indicator onganisns, bheir
complex,natural histories, their rabes of disappearance, their beauty,
ebc .

Habitat and population monitoring which specif ical ly targets mollusks
should be underbaken. llibhoub it, bheir erypbie nature almost assures
thab deberioration of habitats wil l  go largely undetected. As sLated
earl ier, this monitoring should occur on four fronts: systematics,
d is t r ibut ion,  habi ta t  qual iby,  and populabion v igor .

Species Accounts

It will be noted in the species accounbs that the taxonomy of nany
species has been, and conbinues to be, very unsetbled. This is a resulb
of ear ly malacologi;sbs describing species with Linnaean brevi ty on t 'he
exclusive basis of lshel l  Copography and color.  Today we know bhat shel l
morphology in some species of f reshwater nol lusks is very plast ic,  varying
with stream f low,.subsbrate, water chemist,ry and other factors.
Temestr ial  nol fusks are also pnone to ecophenotypic var iaf ion, usual ly
based on al t i tudindl and soi l  chemistry characberist ics. As a resul!  of
these early concholog.Scal descriptions, many frformsrr of bhe sane species
were described as disf inct species. As an extreme example, a highly
variable species of freshwater bivalve, El]lpgig complanata, was described
over 100 f imes, over 70 t ines by the same person. The harr ied sysfenabist
must mebhodically unravel b[is Gordian knot of taxonomic chaos to
determine which species names actual ly represent disbinct taxa and which
should be relegabed to synonymy. Today, soft- t issue anatomy, glochidia
and a.l-lozyme data are among the tools being used in bhis effort.
Unfortunafely,  many of these earl ier "species" can no longer be found at
their  type . local i ty,  making absolute eomparisons impossible. In spi te of
these obstacles, progress is being made, and higher level taxonomic
groupings are fair ly wel l  establ ishd. Most changes to be expected in
coming years will .probably occur at the level of genus and species.

In the pages that fol low, a species aecount is provided for each
species being recomrnended by the scient i f ic counci l  for c lassi f icat ion as
endangened, threatened, or special  coneern. In addibion, accounbs for
species which are bel ieved bo be ext inct or ext i rpated from bhe state are
provided in the hope that surviving populat ions wi l l  be found.
Abbreviated accounts for species of undeLernined stafus have also been
provided for information purposes.
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EITINCT OR ETTIRPATED SPECIES

Hellsona eucosniun (Bartsch, 1908)
GNESIFIELD RA}IfI-HON

Descriptlon. The Greenfietd rans-horn has a discoidaf (i.e., eoillng
in one plane) shell. It is extrenely small, with a marimtn dianeter of
about 6 m and a heighB of about 3 m. It ls easily distinguished fron
other snall planiforn species by the presence of rrtwo rather broad, bright
chestnut bands[ against a rryellowish horn colorn background (Bartsch
19OB). For a corylete description and illustration of shell characters,
the reader should consult the work of Bartsch (1908) or Baker (1945).

Range. The Greenfteld rans-horn ls assuned to be a North Carolina
endemlc, as it has been reported only fron lts type locality. Bartsch
(1908) also described a subspecies of the Greenfleld rams-horn, HeEgena
g. vaughani fron specinens whlch were colleeted at Burkes Placet
Louisiana, ild provided to hin by Dr. T. lfayland Vaughan.

Habitat. Uotding ls hrown of the habitat of the Greenfield rans-
horn. IE-is likely to be sinilar to that of PIqqDEbq,lIa nagnifica (see
its speeies account) since Bartsch collected it during searches for that
species. I

Life Historv antl--Ecologv. Nothing is Lrrown about the life history
and ecology of this species.

Special Significance. If the Greenfield rans-horn is eventuafly
debernlned to be a nenbei of the genus Taptrius (see Systenatics, below),
it would be the rcst northern species Lmorrt for that tropical genus.

Tyoe tocalitv,. Greenfield Lake in l{ilnington, lforth Carollna.

Systenatlcs. Burch (1982) raises the posslbility that Hellqona
eucosninn nay slryty be a forn or atJuvenile of Helisona-anceps (l{enke
i tt was origlnally ptaced in'the genus Planorbis (}[rller 17741 uy
Bartsch (1908). Baker (1945) reassigned the specie-s to the genuxt Helisong
Swainson 18110. Fuller (1977), reassigned the species fron Hellsona to the
Central Anerican genus Taphius (H. &. A. Adans 1855) based on J. P. E.
l{orrisonrs observatlons of the soft-tlssue anatouryr of lts subspecies
Helisona eucosniun vaughanl fron Louisiana. However, Taphius cannot be
given prioritfover Biomhalaria (Preston t9l0) when the two genera are
considered sJmonyns (Optnion 735 (1965) of the International Comisslon on
Zoological l{orenclature). Ttrerefore, lf J. P. E. }lorrisonrs observatlons
and Fullerrs reassignnent ultinately prove correct, the proper name for
this taxon wlll be Biomhalaria eucosmlun. Resolutlon of the systematlc
plaeenent of this slirnal can only be achieved by the acquisition of
additional specinens for soft-tissue exanination. In ltght of atl thls
conftrsion, I have elected to follow Burchrs (1982) treatnent of thls
species as a nenber of Helisona, not on the basls of any convictions about
lts proper plaeenent, but solely for the sake of continuity rithin the
literature until an authoritative revlew of its systenatics can be nade.
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Status. Extirpated.

Ratlonale for Evaluation. firis specles has been extirpated fron its
onty 6own tocat-tFu[eF-1972, Adans, ln press).

Current Protection. llone.

Recomendations. In llght of the rediscovely of Pra9grb9+a
nagnimd and the recognition of the unusually high
ffican diversity ln that systen, it seens posslble that the Greenfleld
rans-horn nay occur there as well. Searches of that location should be
nade bo deternine if the species nay survive there. Should the speoies be
found, studies of its autetology should be undertaken so tbat potenbial

conservation neasures can be developed and irylenented should they prove

necessary.

Renarks. The only lnown specinens of the Greenfield renrs-horn are
curatffi,he collections of the U.S. National lfuseun. firey are provided

in bhe acconpanying table with the hope that f'uture research on this
species will be facilitated.

/
Table 1. Catalogue nunbers of Helisona eucosmium specirnens cumently

housed in the U.S. National lfuseum.

(rlpe)
(46 shelrs)

usxl{
usilll

193890a
193890

Bartsch
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Pegias fabula (Lea 1838)
LITTTE-IIII{G PEANLY HUS.SEI

Descriotion. The llttle-wlng pearly nnrssel (the only species in the
genus@ ls snall, not exceeding 38 m-ln length, 2? ^ ln nidthr and
i3 m in-m-(ttr. Ttre strellrs outer surface (periostracun) is usually
eroded, glving the shell a chatky or ashy white appearance. tlhen the
periostricun is present, the shell ls light green or dark yellowish brorm
iitn aart rays of variable wldth along the shellts anterlor surface. The
hinge teeth are well developed but incorylete. The lateral teeth are
short and are elther vestiglal or entirely lacking. Detailed descriptions
with illustratlons are avallable in Clarke (1981), Bogan and Parnalee
(1983), &d Ahlstedt (1986).

@.. The little-nlng pearly nrssel was hlstorically widespread but
uncomonTsee Table 1) in the srnaller tributaries of the upper Cunberland
and Tennessee River basins ln Alabarm, lforth Carolina, Kentuckyt
Tennessee, ild Vlrginla (Stansbery 1975, Clarke 1981, Bogan and Parmalee
1983, Ahlstedt 1986). Based on a 1986 survey involving extensive field
saryling of 55 potgntial and historic habitats in Curberland and Tennessee
River tributarles (Antstedt 1986) and other data (Steve Bakaletz,
U.S. Park Service, Big South Fork trational Recreatlon Area, pers. cotrm. t
1986; Richard lfeves, Virginia Cooperative Fish and tlitdllfe Research Unit'
pers. comr., 1987)1 the species is now lcrown to inhabit only seven stream
reaches (four ln K6ntucky, one in Tennessee, and two ln Virginia). No
North Carolina popufations are lmown to survive.

Table 1. Hlstoric (H) and present (P) occurrences of the little-wing
pearly mrssel.r

Cunberland River Svsten

(H) Rockcastle River
(P) Horse-Lick Creek r
(H) Buck Creek
(H) Pitnan Creek
(P) Big South Fork Cunberland

River
(P) Little South Fork Cunberland

River
(P) Cane Creek
(H) Collins River
(H) Stones River
(H) lfest Fork Red River
(P) tftrlpperwill Creek

Laurel and Roekcastle Countiesr KY
Jackson and Roekcastle Countles' KY
Pulaskl County, KI
Pulaski Counf,y, KY
l{cCreary and tfayne Counties' KY

llcCreary and lfalme Countiesr KY

Van Buren County, Tll
lfarren County, Tl{
Rutherford County, Tlf
Todd County, KY

Todd County, KY

Tenn@

(H) South Fork Holston River tfashington County, VA, and Sullivan
County, Tl{

Srfith County, VA(H) lliddle Fork Holston River
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(P )
(H)
(P )
(H)
(H)
(H)
(H)
(H)
(H)
(H)
(H)
(H)

llorth Fork Holston River
Big l.ioccasin Creek
Cllnch River
Copper Creek
Flag Pond
tlallenrs Creek
Powell Rlver
French Broad River
Valley Creek
Elk Rlver at Estell Spring
Blue lfater Creek
Duck River

Suyth and l{ashington Counties, VA
Scott County' VA
Tazewell County, VA
Scott County' VA
Lee Countyr VA
Lee Countyr VA
Lee County, VA
State and County Unhrorm
Cherokee Countyr IfC
Franklin CountY' Tl[
tauderdale CountY' AL
County Unlmownr Tll

(1983), Ahlsledt (1986), and Bakaletz (pers. com.' 1987)-

Habitat. The little-wing pearly nussel inhabits snall to nedium size
streans with low turbidlty, cool water, and high to mderate gradlent
(Bogan and Parmatee 1983,-EntsrcOg 1986). Blankenship (1971) reported the
species ln riffles lying on top of the substratun in the Rockcastle River.
In the Little South Fo"[ CunUerfanA River, Starnes and Starnes ( 1980)
reported the mrssel partly buried in or on top of the substratun in the
transition zone between along pool and riffle. Di Stefano (1984)

reported the specigs buried in gravel or beneath boutders and slabrock in
Horselick Creek. ilhlptedt (1986) suggests that late spring (l{ay and June)
or late fall (Oetobed and Novenber) nay be the best tines to find the
species since they tend to be on top of or only partially buried in the
substratum during spawning.

Life Historv and Ecolo*y. Thls species is rare, and little is known
of f , ecological observatlons by blologists
collectlng the species for taxonomic study and status surveys have
provided ione inlight into bhe speciesr biology (reviewed in Gordon and
Iayzer 1988). Specific food habits of the little-wing pearly nrssel are
unlmown, but it lftefy feeds on food items sinilar to those consnned by
other freshWater mrssLls. FreshwaQer mrssels are hnom to feed on
detritus, dlatons, phytoptankton, dnO zooptankton (Churchlll and Lewis
1924). 'itte speciesl reproauctive blology remins ttnlslown, but it likely
reproduees llke other fieshwater nrssels. l{rales release sperm into the
water columr, which are then taken in by the fenales through bheir siphons
during feediirg and resplratlon. The fertilized eggs are retained in the
gills unttl the larvae (glochldia) firlly develop. Gravid fenale llttle-
iing pearly nrssels bave been reported ln both Septenber_and Octoberr and
nongriviC 6r spent fenales have been observed in l{arch (Ortmnn 1913 anA
1914, Ahlstedt 1986). Ahlstedt (1986) suggests that the species ls a
winter or long-term brooder, holding glochidia frou nid-sumer untll the
following spring. tfhen the glochidia are released into the waterr they
attactr ai6 Lncyit on Ehe giffs or flns of a fish host. tJtren netanorphosis
is conpJ.ete, tLey drop to the streanbed as a Juvenile mrssel. The species
of ftsl utiilzed by the tittle-wing pearly mrssel are unlmonn. Ahlstedb
(19S6) reports tfral Wre banded sculpin (Cottus carolinag) and redline
darter (Etheostona rufilineatun) are found in the sane habltat as thls
mrssel fn F;IEE lts range .and nay be prine candidates as host specles.



Special Significance. Ttle tast reported lforth Carollna collectlon of
tne @18 collection fron Valrey Creek, Cherokee County,
llorth Carolina. Although the species has been apparently extirpated fron
the State, this specles exlsts in mrch smller streams than nost mrssel
species, and thus it ls possible that a populatlon nay sblll exist in
North Carollna.

Status. Extlrpated. Listed as endangered by the U.S. Fish and
tfildlife Service.

Ratlonale for Evaluation. Ttris nrssel has not been seen in North
Caroffna in reeent years and has declined significantly throughout the
rest of its range. fiie reiurons for the denise of the speeies in nost
streans are unlmorm, but silbation fron coal nining and iryoundnents were
lryortant decinatlng factors in sone watersheds.

Current Protection. The species was listed by the U.S. Fish and
nifOfffe Servfce as an endangered species under the Federal Endangered
Species Act of 19?3 (Aet) on lrlovenber ,|4, 1988. The Act provides
protection for therspecies through restrictions on bake and by requiring
Federal agencies t6 ensure bhat their actions no not Jeopardize the
continued existence of the species.

Reeomendationr. The snaller streans within lforth Carolina's portion
of the Tennessee ntve5 valley should be surveyed to deternine if an
lsolated populatlondy stilt exist and to search for potential suitable
habitat for reintroductions.
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Alasnidon'ha robusta Clarke, 1981
CAROLII{A ELKTOE

Descrlotion. The Carollna elktoe is knonn fron flve,specinens. The
feng-ron 42 to 66 m; the height ranges fron 26 to 42 m; the
wiAEn rang6s fron 18 to 33 m. The holotype is 56 m long, 43 m high and
33.2 m wide. fire followlng.abbreviated descriptlon is taken from Keferl
and Shelly ( 1988). A nore coqlete descrlption can be obtained fron
Clarke (1981). The shell of the Carolina elktoe is thin and sturdy, the
anterior nargln ls welt rounded; the ventral nargin broadly curved; the
posterior end forns a round point below the center. The periostracun is
gtossy, pale greenish-yetlow nith broad greenish rays which di-ninish af
itre posterior ridge. The posterior slope ls covered wlth corrugatlons
which are perpendicular to the posterior nargin of the posterior slope.
Ttre Carollna elktoe has a large interdental proJectlon ln the left valve.
See Keferl and Shetly (1988) for a eoryarison with Alasnidonta varicosa
( tanarck,  1819) .

Range. The type lot and the only lot collected was taken from Long
Creet, a tributaryrof the Catawba River, l{ecklenburg County' llorth
Carolina.

tlabitat. Nothing is lcrown of the about the specific habitat of the
Carollna etktoe. I,rong Creek, its only collection site, is a snall creek
with a falrly steep ggadient and substrates rhich vary fron m.rd to
bedrock. The stream-ias nunerous deep lsolated pools separated by rapids
over snall rocks, boulders and bedrock.

Life Historv and Ecology. lfothing ls hrown.

Soeclat Significance. Apparently this species had a very restricted
rzrnge in one river systen in l{orth Carollna.

lYpe Localltv. See Ranger above-

Status. - Extinct. r

Rabionate for Evalnation. Aecordlng to Keferl-and Shelly (1988)'
AfasniOonmt found in any part of the Catawba or Pee Dee

@rough search of lts only knonn locality yielded no
specinens. Based upon current data this species is probably extinct.
Clarke (1981) cane to the sane concluslon.

Current Protection. lfone needed, it is too late-
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FRESHIIATER }OLLUSKS - ffDAIIGENED

Gonlobasis interrupta (tlaldenan 18110)
KNOTTY ELI}IIA

Descriptlon. This species appears sinilar to nany other species ln
ttre!6i leonrouas:gbutisdist inguish9d^pr|ncipa1rybyits.1ndist1nct
sutures anO costate surface. Ilialdenan (18110) briefly described it as
follows: rShell conical, with 4 ftat whirls (sic) which are erossed by
elevated ribs and spiral ltnes: apex tnrncated; suture lndistlnct;
aperature elliptic, two-thirds the length of ttre shell. Color olivaceoust
sbnettnes banded wittr btacf. tength, 1/2 in.[ Tryon (1873) figured both

Juveniles and adults and therefore provided our best illustratlons of bhls
species. Burch (1982) figured adults.

Range. Records for this species exist only fron the Hiwassee River
ana lffiributaries in l{orth Carolina and Tennessee (hotteverr see
discusslon of systenatics below).

Hrabitat. ttre fiaUftat of this species has not been described but it is
presffi be sinitar to that of other peurocerld snails. This group of
lnails prefers nediun to fast noving water over rocklr substrates.

I

Life Historv ahd Ecologv. l{othing specific is known about the life
trist ecies. It probably has a life span of two to
four yLars and follous the tlrpical reproductlve strategy of the genus.

Special Significance. l{one 
lmown-

Tvpe Localitv. The precise type locality is unknown as the location
givei-E@ ( 1840) was rrTennesseerr.

Svstenatics. Due to thelr polynorphlc nature, the systematics of nost
of tlre Pleuroceridae, includlng this species, are in an indeberninate
state. giatdenan (1840) described ttris species and placed ib in the genus

l{elania Say 1821. George Tryon (1864) considered thls to be a valid
;pecffi wilh one synonyn, Go{rloFasis ornatella Leai 1862 (type locality
aiso tTennesseeo). tater -18?3), in his lanrrrnark nonograph on the
Pleuroceridae, Tryon rercved G. ornatella fron slmonlruy !l+ q. interrupta
considerlng lt instead a slmonyn for G. fornoqa Lont'id'-1834.- I;'ffi75
nonograph, he considered GonioLasb cfrrfstYf (Lea, 1852) and @nlobasis
iiliiiiG ii"", iaeii as . 6oodrich-iT9[O-
retalnEa rryonrs 1873 synonyuy.

Ttre type locality for G. christvl is the Valley Rlver in_Cherokee
County, f6i.Wr Carolina, anO ttre type focatity for 9. ln9.Ebilis is 21
niles north of lfurphey, also in Cherokee County. From this slmonlruyr it
follors that G. hterrupta also occurs ln the tributaries of the Hiwassee
River in t{orth Carcoffia-, as indicated by Coodrlch (1940) and Burch (1982).
However, I consider thii slrnonlmry questionable. Two 9f Q. lntefruptars
distinguishing characters, surface costatlons and lndistinct suturesr are
not dilplayed ln either of Tryonrs lllustrations of Ehese slmonlrnlzed
forns. 

- 
A reexa.nination of the type naterial appears to be ln order.
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Status. Vulnerabler Category l.

Rationale for Evalnation. Goniobasls inlemgPta ls -lmown definitlvely
onty uasm and Tennessee. rb
is, at beSt, a very rare specleS in llorth Carollna. In recent yearst it
ls krown oniy froda singlL Juvenlle speciren taken in 1982 by t'he t{C
Divlsion of Environnent f U"tt"genent (NCDEH) fron the Hlwassee River ln

Cherokee County (now in the collection of R. T. Dillon, College of

Charleston). in ltCDEl{rs 1982 fleld nobes on the Hlwassee River collectlon

Site, pleurocerids were noted to be rrvery rare.n Subsequent nCDEt'l

coUecting trips to the Hiwassee have not produced any other specinens (D.

Lenat, IiICtH{, pers. com.), indicating that the species is-extirpated frgn

at least a po"tton of the river. Further, pleurocerids collected by l{CDEt{
fron tributaries to the Hiwassee were all Goniobasis prorina' Given its

reduced population in the state and the Aecline in other aquatic nollusks

being etpe"iettced in other portions of the Appalachians, this species
snould bL considered Endangbred in lforth Carotina trntil stable and
protected populations can be ldentified.

Current Protection. llone.
/

Recomendatlons. Surveys to reconfirn and assess populations of this

specffiolina are greatly needed as it could be one of our
rarest freshwater ypecies.

Acknowledgnents:-JU". Betty Sue lfestbrook, Librarian, denonstrated
grea@everanceinobta in ingacopyofHa1denarr |sor ig ina l
descrlption. ttr. Oave Lenat, NCDEI'i' provided access to his agencyrs
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pleurocerid distribution inlNorttr Carolina. Dr. R. T. Dillon, College of

bharleston, exanlned recent material fron the Hiwassee River basin and
gave the auttror a priner on pleurocerld systenatics. It is with great
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Planorbella nagnifica (Ptlsbry 1903)
I'IAGTIIFICETfT RAITSHORII

Description. Like other rams-horn snails, the nagnificent rrne-horn
has a discoidal (i.e., coiling in one plane) shelt. Its spire is deeply
sunken, with whorls having steep sides and acute angtes on their st|trnits;
the unbilicus ls deep. Ttris.species ls renarkable for its great size'
with the rnaxinrltn dlaneter of adults comonly erceedlng 35 m and heights
exceedlng 20 m. Ttre great width of bhls species, ln relation to its
dlanehrl nakes it easily identifiable at all ages. Pilsbry (1903) gives
a co4teie description of the shell characters of the species -and Baker
(1945) figured itl soft-tissue anatony. Adarnq and Gerberich (1988)
illustrated aduft and Juvenile specirens (see Systematics, below).

Range. Ttre nagniflcent rans-horn is a l{orth Carolina endemicr^having
been-recorded only fron Greenfield take in l{ilnington (Bartsch 1908) and
Orton Pond in Brr.rnsrick County (Ade.o and Gerberich 1988). Greenfield
Lakers water quality has r.rndergone dranatic declines in recent decades and
its nolluscan dlveriity tras aeefined as a result (Ad'tt"o, in press). In
spite of arduous searchs, the nagnificen! parns-ftorn has not been found in
Greenfield lake inlreeeni years (futte" 1977; Adans and Gerberich 1988)
and is assgned to be extirpabed fron that systen. Hlth thab loss, Orbon
Pond is now the only lrronn locale for this species.

,
Habitat. firis'spgcies appears to be restricted to sheltered portions

or w6ffiies whiihJpossesi- a diverse assenblage of aquatic plants.
Searching a variety of habitats, Bartsch (1908) found bhis species in
potanogeton gp. and llymhaea odorAEA beds in cove portions of Greenfield
l,aEffis ano cerEffi-(t986)Gport this species fron sinilar
habitats in Orton Pond. ldaxinrn water depths at the Orton Pond collecting
site nere 1 n and the botton substrate nas organic. The rich aquabic
flora of Orton Pond, in conJunction wlth its circuuteutral pH, nake it
exceedlngly rich in nolluscan fauna.

L i f eH l s to r yandEco logv .L i t t l e i s l nomabou t t he l i f eh i s t o r yo f
ttre few, records available indicate that young

are probably born during early sumir. Daff (190?) reported that they
gro11 very rlpidly, reachlng one-third of their adult size in their first
tix nontls. He f\rrther reported that the species probably lives about two
years and that lts preferrLO fooa ls rtllly-padsn. Both he and Bartsch

ifgOA) report that the species gradnally loses its eyes as it natures and
that the lOutts are totally bfin<t. fire reasons for this are, at presentt

an lntriguing uystery. Attenpts to collect this species orr^botton debris
and remint fvnitraea- stens in Orton Pond during Januaryr 1987r net with no

success (aaaffin-a Cerberich 1988).

Special Slmificance. fire nagniflcent ra11-horn is a treasure for
nara@ rt is ttre largest native pranorbld snail in llorth
Anerica and, because of this great size, is one of the nore sbriklng and
beautiful oi our freshwater no[usts. The potentlal value of this specles
as an experimenlal aninal was nentioned by Ful1er (197?). Due to their
large size, the species could be used in school labs and possibly in the
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aqgariun trade if it could be reared in captlvity ln comercially viable
nunbers.

firpe Localibv. rrlower Cape Fear Rlver in the vicinity of lfilntngton'
xortffir-Fipilsbry 1903). Bartsch (1908) correctly surnised bhat
the nagniflcent rams-horn was not a fluvial species based on its large but
fragili sheU. Pilsbryts descrlptlon of the nagnificent rans-horn was
done on the basls of specinens firnished to hin by tlr. tlillian P. SeaI of
Hllnington. Based on the careftrl notatlon of collection locales which
Pilsbry displayed throughout his career, it seens probable that he never
krew the preclse locatlon of thelr collection. Either Greenfield lake or
Orton Pond could actually have been the source of the type mterial.

Systenatics. Pla{rorbella nagnl{lca was originally placed ln the gentE

@" 17flf uy eilsbry (1903). Ttris w€ur a eomnon practice of
th-e d-ay-in bhe systenatlc treatnent of rams-horn snails. Today, PfaTgrbip
is appiied only to species of the Palaearctic and Ethiopian regions (Burch

l9S2). In his lanrfinark review of the Ptanorbidae, Baker (1945) reassigned
the species to the genus Helisona Swainson 18110. He firrther recognized
two subgenuses undgr Helisoma which proved pertinent to this speciest
Pierosona DafI 1905 anO pfanqrbella tlatdenan 18112. He placed thePierosona DafI 1905 ;a@ Hratdenan 18112. He placed-the
nag ic".n! ranrq-horn in tne suugenus Pierosona. Taylor (1966)
subsequently elevated Planorbella to ffrll genus rank and placed the
subgenus Plerosonalwithin it.

I frave founO the gagnificent rams-horn occurring sy4atrlcally with
planorbetta trivolviF'(Jeffreys 1830) in Orton Pond. That, in conJunction
wffi ttre Olstinctive radula and soft-tissue characters figured by Baker
(1945), dispels the possibility that the species nay be an ecophenotyplc
forn of P. trlvolvis

S!a!qg. Vulnerable, Category t.

Rationale for Evaluatlon. As stated previously, the species is krown
toaa currently, the land imedlately surroundlng
g1re pond is nanaged solely for tinber and wildlife; unfortunatelyr nob all
of the pondls watershed is mnaged ,in this way. As a resultr events or
developnents elsewhere ln the pondr's watershed could have deleterious
effects on its water quality. For exaryle, in the aeeent' past a diked
dredged naterlal disposal area on the l{llltary Ocean Terninal at Sunny
Point leaked salty $tater into Tom's Branch, a tributary of Orton pond.
Ttrrough trenendous effort and great expense to the Arny, this situation
has bien largely allevlated. Also, the residentlal population of southern
Brursnlck Counby is gronlng rapldly as its popularlty as a vacationing and
retirenent area lncreases. Extensive developnents ln the upper reaches of
Orton Pondts watershed have not yet occurred; but, new roads have been cut
1n sone areas. Finally, the greatest threat nay be that changes in the
ownership of Orton Pond and lts surrounding lands are' ultinatelyt
lnevltable. tfhat land use changes thls nay bring are unkrown.

Current Protectlon. None.

Recomendations. Until such a tine when the ffrture of the nagnificent
rans-trorn ts nore secure, developnents which could effect the water
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quality of Orton Pond should be severely scrutinized. Studies of the
autecology of the species are urgently needed so that potential
conservatlon neasures can be developed and inplerented should they prove

necessary. In addition, the potentiat of this species for use zul a lab
animl should be investigated.

Renarks. Bartsch al.so collected the nagnificent rams-horn from
t,Sprilffiondrr (nos grton Pond) ln 1908. These collectlona' hronn only
frbn nrser.rn speci-nens, were not reported in the literature, perhaps

because of the conterryoraneotrs report of his Greenfield Lake collections-
So few specinens of tnis species are avallable to researchers today

that a recounting of the institutions holding then and the catalogue
numbers of the specinens in those institutions seens in order. Tlrey are
provided in the accoryanying Table in the hope that ftrture researeh on
this species will be facilltated.

Table 1. Collectors and catalogue numbers of Planorbella namifica
specinens currently housed in nrseum collections.

I

Collector(s) / Catalogue Nunbers Coments

Pilsbry

Bartsch

ANSP
/ ANSP

I aNsP
+J 

ANSP

ANSP

85941A
85941
87342
88945
A1726A

usill,t 536817
ustfr.t 529485
usNl.t 205958
usNl,t 193321

NCSl,r P458-P471
usm{ 857935

(Leetotype, shell)
(5 paralectotYPes, shells)
(3 paralectotYPes, shells)
(aquarinn specinens, shells)
(8 with soft-tissue)

(19 shel ls)
(4 shell-s, Orton Pond)
(1 aquarium sPeciren, shell)
(34 shells)

Adam-q & Gerberich

At{Sp = AcadeEy of tJatural Sciences of Philadelphi; USN}I = Unlted States
llational ttqseun (Snithsonian Institutlon); lfCSll = North Carolina State
lfuseun of l{atural Science.

(5
(3

shells)
with soft-tlssue)

Adams, llillian F.
of Greenfield

, and A. G.
(Pilsbry) in
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Fusconaia barnesiana (Lea, 1838)
Tn|NE.SSEE PIGTOE

Description. Thls description is based upon
collected from nrskrat niddens tocated along the
North Carolina.

two shells recentlY
Little Tennessee Rlvert

Shell No. Height idth H/L ratio
|ltr|

ratio

orIE
Tt{o

59.95
41 .5

41.2
28.8

23.05
15.35

Ttre periostracum is a yellowish-brown, tending to becone darker wlth

age. On the ta"ger of bhe Lwo specinens, napow green rays are. present in

the area of the unbos, and the posterior ridge is darkened by these rays

along nost of its length. Both the anterior and posterior ends are
rounled, and the ventral nargin is regularly rounded. The posterior ridge

tends t6 Ue angular. nre poiterior stope has two radial groves running
fron the unbonal afea toward the posterior end of the shell. Growbh rests

are distinct and the periostracur is roughened over nost of its surface.

The right valve has two pseudocardinal teeth, bhe nore anterior tocith

hndin! to be vesbTlgial. An interdental proJection nay be present or

tends [o be vestlciil,. There is one lateral tooth in the right valve.

Two stu4y pseuCoiaFdinal teeth are present in the left valve. The two

Iateral teeth are distinct and clearly separated by a deep channel running

between then. The nacre is white wittr- some signs of iridescence toward the
posterior end. Ttre shell is thicker toward bhe anterlor end. Both the

anterior and posterior adductor mrssel scars are well i4ressed. Alsot

the pallial tlne is distinct and well iryressed.

Range. The Tennessee plgtoe is a Tennessee Dralnage Basil endemic

specffi Extant populabions exist in the Cllnch, Little'_Nolichucky'
pbwelt, Little tennlssee, Elk, Duck, and Buffalo rivers (Starnes and Bogan

1988). In tlorth Carolina, this spgcies is only for:nd in a short stretch

of the Little Tennessee River abovei Fontana Reservoir.

Habltat. Fusconaia barnesia4a ls a riffle and shoal speeies.
ttrroil[f,ffinos@ found ln clean-swept substrates of

sand, gravel, and nixed fraUf!4lg of sandr^gravelr and cobble. It ls rare

in p6ofs and slack r.aters (S. lrhlstedt 1981t).

Llfe History and Egotogv. fire Tennessee pigtog is a short-tern
(tac 1919). Addltional lnfornabion is nob

available for this species.

Speciat Significance. As discussed for the slippershell u.rsselr the

renn@ of a nrsser comrnity which is l{orth Carorinars

best extant exaryIe Lf tfre lllssissippl Drainage Baslnrs diverse mrssel

assenblage.
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Tvpe ttocality. Lea lists the type locality as the upper Clnberland
River, Tennessee. Tttis locrlity is ln emor since the Tennessee pigtoe is
not found ln the Cunberland River (Ortmnn 1918).

. Vulnerable, Category 1.

Rationale for Evaluatlon. The Tennessee pigtoe is extrenely rare in
the Little Tennessee River above Fontana Reservoir in North Carolina.
During a typical survey day, hundreds of u.rssel shells are often found in
mrskrat niddens; however, at nost one or two shells of the Tennessee
pigtoe nay be found in bhe niddens.

Fontana Beservoir isolates the snall population of the Tennessee
plgtoe in North Carolina fron other local populations of the species in
Tennessee; therefore, if the population ls lost in our state, natural
reestablishnent would be iryossible. A viable population could only be
established by physically reinbroducing the speeies into lforth Carolina.

Ctlrfe4t Protsqb:lqq. As with the other mrssels in the Little Tennessee
niveffi, these species are found in the spotfin chubrs
critical habitat. ,firerefore, neasures to protect this federally lisbed
bhreatened species/ will also help protect the nrssels found in the sane
area.

Reeomendationf. There are three subspecies of the Tennessee pigtoe -
E. !.. b?rngsianE, E. g. bigbyensis, &d E. !.. turnesceng. Further research
is required to deterillne which of these three stuU-pecies exist in lforth
Carol.ina's Little Tennessee Rlver.

Of the several nrssel species fonnd tn the Little Tennessee River
above Fontana Reservoir, the Tennessee ptgtoe is the nost rare. llore
infornatlon is needed about'the biology of this species to allow better
managenent of its habitat.
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Tritogonia
PISTOLGRIP

verrucosa (Rafinesque, 1820)

Description. Ttris freshwater mrssel reaches 7O m or nore in length.
pseuEffiiland tateral teeth are well-devetoped. The shell is

elongate, rhonboidal and covered with pustules. The nacre bends to be
pu"ple atiO at tines tinted wlth pink. The posterior ridge is proninent-

Range. Ttre pistolgrlp is found in the l{ississippi and Gulf of l{exico

draiiEffi (Burclr 197il. In llorth Carolina, it ls only lrrorn fron the lfew
Rlver near the Vlrginia border (A. G. Gerberich, unpubl. data).

Iliabitat. Ttrls species ls bnown from a wide range of habiFt" -

c.eeffinatl rivers, and large rivers. In srnaller rivers and creeks it
is founa usually in riffle areas with nearby nacrophytes such as Justicia
anerican4. In larger ri.vers it nay be found in deeper waters-1ith sand or

mrO Uottons. Current velocities nay range fron 0 to 52 cnls (Gordon and

I-ayzec 1989).

Life Historv and Ecology. Ovulation occurs fron l{arch to l{ay (Jirka

1985 found from April through June (Gordon and
lrayzec 1980). Individuals of this species nay, at tines' be
heimaphroditic (Van der Schalle 19?0). Itre glochidial fish host ls

unknown. I

Special Signifidrce. The pistolgrip is the only representative of
lts genus.

Status Vulnerable, Category l.

Rationale for Evaluation. The New River is bhreatened by
seAf ts, pesticides and other chenical
contaninants. firere are expanding pressures to develop the lands along
this river for retirenent hones and other residential comrnities.

Current -Protectlon. lJone. I

Recomendations. The entlre New River Drainagd Basin in North
Carolina needs to Ue surveyed for all nollusk specles.
for the pistolgrip need to be identified and protected.

Critlcal habitats
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Elliptlo -ludithae Clarke 1986
IIET'SE SLABfiHELL

Description. The lleuse slabshell is a freshwater mrssel with an
appr@pticar shell. Speeinens up to about 85 m in length have
been collected. Height of the shetl is about 481 of the length and the
va.Ives are thin. Ttre shell is sculptured with plicate ridges, eacb about
1.5 m to 3.0 m wide, and the perlostracLm is glossy. The shell is
generally yetlowish to dark brown with faint, namow green rays. The
ninge teeth are coqlete, the paffial line dlstinct, and the nacre pale
purple. l{orphs of other E1liptios nay share sone of these
eharacterlstics, however, sofb-part anatouy of Elliptio jlg!!t@ niU
serve to distingulsh it fron such specinens. [. Judithae has coronate
incurrent papittae and irregularly-developed brachial septar characters
not Inown to be shared by any other Elliptio. A conp|gte description and
photographs of the species can be founA ln Clarke (1985).

Range. Known definitively only fron the lleuse River at l{ilburne (Ifake
counffismithfierd (Jotrnston- County), ild Seven Springs (tlayne County).
Conchologically sinilar shells collected fron the Tar River below Rocky
l{ount proUaUty- bel/ng to this species, however, soft-part anatony should
be exanined to verif! the occurrence of the species in that basin.

Habitat. Nothipg is known of the habitat requirenents of ElliP9io.
.tuOittrae. ttre only hEbitab infornation available was provided by Clarke

TlT66-) in his desciipdron of the species. fire horotype wzut collected ln
water 0.15 n deep on a sand bar ln the niddle of the lJeuse River, which
was about 1O0 m wide at the site. Habitat data for the paratypes was
unavailable to Clarke (1986).

Life History and Ecotogv. llothing is lcronn of the life history and
eeotogy of ttre species. Its fish host ls unknownl however, Iike sore
other-toastal plain species of nrssels, its flsh host my be an anadronous
species.

Speciat-simificance. Elliotio,Judithae nay be a relict and prinitive
spec@ rts unique';6FE:Filrt anatouy indicates an early
divergence fron other rmionid stock and suggests a lreat antiquity for the
species. The suspected age of this species nakes it of particular
interest and value to nalacologists trying to unravel the evolutlonary
history of the Unionidae.

Tvpe Localitv. Ttre holotype is fron the l[euse River at Seven Sprlngst
ttayne Cotrnty, tlortn Carolina. Paratypes are fron the lfeuse River above
the U. S. Route 301 bridge near Snithfleld, Johnston County, and at
l{llburne, 7 niles east of Ralelgh' in tlake County.

Svstemtics. There have been no publlshed systenatlc discussions of
efffptio .tudithae since the description of the type naterial by Clarke
(  1986) .

Status. Vulnerable, Category 1.
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Rationale for Evaluatlon. The last verlfied collection of this rare
an veys of the lfeuse River near SnitMield
indlcate that the specles no longer occurs at that locality (A. G.
Gerberichr p€rs. com.). In addition, Clarke (1986) states that the
lntroduced Asian clam, Corbicula fluninea, has overwhelned the lower lfeuse
River ln recent years and poses a serlous threat to the continued survlval
of Etllptio ludithae. Given.that E. -ludithae has a restricted range, ls
aecHning wtthin it, and has an lntroduced coqetltor, the need for
protection and nanagenent of lts renaining habltat ls obvlous.

Cument Protectlon. l{one.

Recomendatlons. Survey nork to locate renaining populatiols of $t
JuOfttrae are trgentfy needed. Its flsh host(s) should also be identified
and, once done, the flshery of the lower l{euse River should be nanaged to
pronote that species. A1l neasures to iryrove water quality in the lfeuse
River should be vigorously pursued.

Renarks. Recently, J. l,l. Aldernan collected a gradating series of
specinens of Elllptio roanokensis from the Tar River near Tarboro, l{. C.,
and fognd Hrat tE7-small@,ns bore striking conchological and soft-
tissue sinilarlty to E. Judithae. This elevates the posslbility that our
species concept of E.-lgalttt"", .s defined by Ctarke (1986), needs to be
reassessed. Allozyne anafysis and coryarison of the soft-part anatonies
of these taxa fron their type tocallties is greatly needed.

This species hasio recognized vernacular nane. The name assigned in
thls account was derlved fron the type locality and the cognonen
slabshell, which is frequently applied to non-lanceolate Elliptios.
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Elliptlo steinstansana Johnson and Clarke, 1983
TAR RIVER SPIIY }IT'SSEL

Descrlption. firis snall, subrhonboidal nrssel grows to approxlnately
6O m fong- Short spines (up to 5 m long) are found on nost specinens.
As nany as tZ spines have been found on Juveniles; however, adults tend to
lose sone of their spines as they nature. In general, spines amanged ln
a radiat row slightly anterior of the posterior ridge on one vafve are
symetricalfy poiftioned wlth the spines on the opposite valve. Sone
inOfviauafs nay have two rows of spines on each valve. The snootht
orange-brown to dark brorm perlosbraeun nay be rayed in younger
tnOiviOqafs. fire shell is significantly thicker toward the anterlor end'
and the nacre is usualty pink in this area. The posterior end of the
shell is thinner nith an iridescent bluish white color. Two or nore
linear ridges, originating within the beak cavity and extendlng_to the
ventral rargfii, can Ue found on the inberior surface of the shell. The
distance beiween these ridges widens toward the ventral nargin. Johnson
and Clarke (1983) provide additional descriptive material.

Range. fire Tar River spiny mrssel probably ranged throughout nost of
tne ffiiver Drai,rrage Basin btfore the area was settled during bhe 1700s-
By the nid-1960sr'it; lnown range had been reduced to the main channel of
the Tar River fron Spring Hope ln lfash County to Falktand in Pitt County
(Shelley 1972, Clagke 1983). By the early 1980s, its range in the Tar
River wls resirlcteO io only 12 niles of the river in Edgeconbe County
(Ctarke 1983), ild f5/teAS tne species could only be found in a one mile
section of the river in Edgeconbe County (Aldernan, unpubl. data).
Howeyer, one additional population with successftrl reproductlon has been
discovered in Swift Creek - a tributary of the Tar Rlver flowing fron
Vance County to the Tar Rlver in Edgeconbe County (Aldernan 1988).

EaLita!. It appears that the Tar River spiny msselrs preferred
habitat includes the following:

1. relatively fast flowing, well oxygenated, clrcumteutral pH watert
2. relaiively silt-free, unco4pcted, gravel/coarse sand substratet
3. sites prone to significant shings in water velocity.

Presently, this preferred habitat exlsts only in Swift Creek and in
tinited ottrer arLas of the Tar Rlver Drainage Basln. Tttis habitat is
usually formd ln shaltow water areas. However, urskrat niddens along
Swlft Creef associated with deeper waters have produced Tar Rlver splny
mrssel shells. Ttreir presence ln Ehese deep water habitats can be
explained once bhe substrate ls explored. In vlrtually every instancet
thlre is gravel/coarse sand substrate toward the niddle of the creek
channel.

Habitat diversity is relatively low in the Tar River ln Edgeconbe
County because of sedinentation problens; honever, live spiny mtssels
fognd in the Tar Rlver during 198? were in habitat which nost elosely
approxlnated the above prefemed habltat.

Life Historv and Ecologv. fire Tar River spiny mrssel is-probably a
tacrr ravid femles present at sone tine fron April
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through August (I{ldfak 198?). The gloehidla have not been descrlbed and
the flsh host ls unknorm. However, plans exist to deternine the fish
nost(s) for the Tar Rlver splny mrssel once the technlques are developed
and the fish hosts are deternined for the Janes River spiny nrssel.

Johnson (1970) is probably correct in his belief that the spines on
Elllptio spinosa help to stabilize the mrssels ln the substrate.
ffi-rarly;fr-elieve the spines also serve the same firnction for the Tar
River spiny mrssel found in the coarse sands and gravels in relatively
pristlnl areas of the Tar Rlver Drainage Basin. fire spines and anchorlng
Ly the foot probably help to nalntain the ilussels in their preferred
positlon in ttre subltrate and, nost i4ortantly, help to prevent the spiny
nrssels fron being pulled fron the substrate white they are feeding in the

relatlvely fasb flowing nater. Support for this argunent cones fron the
observatlon that [. spinosa, E-. steinstansana, ild sone young !. co]]ina
shells have lineaF riOges below the spines on the inside of the shells.
These ridges probably offer support for the shelt when environnental
stresses are applled to bhe spines.

lltren worklng in coarse sand/gravel substrates, species associates
which are good indicators for the presence of the Tar River spiny m'rssel
include (in aecreaging order of association) Fusconaia nasoni, Elliptio
Ianceolata, Lamsi4-is cariosa, Villosa, constricta, Alasnidonta undulatat
Stropnihs undulatus, ild Lamsilis octrraeea.
@ated that Fusconaia nasoni appeared to be closely
associated with Pleurobena coUina in the Janes River Drainage Basin. This

same close associaEion is tiue for the Tar River spiny mrssel and
Fusconaia msoni. fir-habitats which have not been significantly degraded
ffi Dralnage Basin, the presence of Fusconaia nasoni is the
best indicator of the potential presence of Elliptio steinstansana.

Special Signiflcance. Only three spined mrssels exist globally -
pteuffi Janes River, erlielio steiqstarlsana in the Tar
rrr'e-;, ana E|IFtio spinosa in bhe Altanaha River. The James spinlrm.rssel
and the tar niver spiny mrssel are presently tisted as endangered by the
U.S. Fish and Tlldlife Service. fire Altanatra spinym.rssel is also a
declining specles. Questlons relating to the evolutlon, ecology'
biogeogriphy, and basic blotogy of,these species can be ansrered only lf
we nalntaln these species in nature

Tvpe Localitv. Near Tarboro in Edgeconbe County, lforth Carollna (l{CZ

282677, holotype).

Svstenatlcs. Both Elllptlo gplng'sa and Elllptlo s9elnstagsana are
typr@ species excepa for the presence of spines. The subgenus
Cinttrvrfffierved for these two Erllptlo species which posses splnes.
fre F-nftogenetlc relationshlps among the three spined species have yet to
be resolved.

lfote: Dgring a recenb visit to the Snithsonian Insbitution, J. l'1. Aldernan
and A. G. Gerberich (rmpubl. informtion) found a specinen in the type
collection which looks exactty like an unspined Tar River spiny mrssel.
Thls taxon, Unio castus, was described by I. Lea (1860) using this single
specinen froiffiufiG-rollna (tocation in the state unlnown). T. A. Conrad

tig$l stated thab a spined Unio could be found abundantly near Colunbia'
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South Carolina in the 1800s. Further research my show that the
appropriate name for bhe splned species fron the Tar River should be
nffiptio castus, and lts range nay extend lnto South Carollna.

Status Endangered.

Rationale for Evaluation. Ttre continued existence of the Tar Rlver
spfn ies in llorth Carolina is threatened by
nuneious point and nonpoint sources of poltution, reservoir constructiont
interbasin transfer of nater, coryebitlon fron exotic species, diseaset
rock quamies and nany other threats.

Cument Protection. As determined by the U.S. Flsh & $ifdtife
S""u ls an endangered species. Recent courb
rulingsrrff ipanoEffi_tt|1ld1ifeServ1ce'sabiIitytoprotectall
red-cockaded noodpecker habltat - even habitat owned by individual land
owners or developlrs. Hopef\rlly, as a result of these rulings, addltional
ways to protect traUitat for other endangered species will be developed.

Recomendationg. Iqroved land use practices are essential in the Tar
nivei-DraTinlgffir. Of the 17 drainages in North Carolina, erosion
rates are greatest ln the Tar River Drainage Basin. Forestry and
agriculturat best nanagetrent practices need to be irylenented by aII
tindowners, and ilPqES pernit linits should be enforced. Loca1 zoning is
greatly needed to t'rolect water resources, ild individual citizens need to

be educated about tnelr responsibilities bo protect the environnent.
In addition bo deternining whether the species ranges into South

Carolina, the fish host(s) and other Iife history data aPe essential to
allow the proper nanagenent,of the specles.

Remrks. The Tar River spiny m.rssel has always been a rare species.
nroUiSf-tne naJor reason for lls historic rarity is that its. preferred
habitat in the riffle areis with a gravel/coarse sand substrate ls often
lost when sedinentatlon probl-ems develop. Sedlnentation of aquatic
habitats has been a naJor problen in the Tar River Dralnage Basln since
the early 1800s.

B.F. Batdwin (1816) surveyed tnf tar River from Louisburg to
gashington for iryedinents to navigatlon. He docun€nted lmense numbers

of rooEs, togs ana trees, sand shoals, and obstructlons lncreased by the
cutting 6f tiees into th6 river by the proprietors of the banks. Baldwln

stated that the rrobstructions divert the usual course of the currentr to
the great inJury of the banks, which are non so nrch washed and undernined
. . ." Local-reildents nho had observed the river for nany years lnforned
Baldwin that the sandy shoats had gradr.rally increased. Hamilton Fulton
(18.19) corroborarcA BafOwlnfs findings. In a report bo the Board for the
Internal Iryrovenents of the State of lforth Carollna, Fulton_gave a clear
description of navigation condillons in the Tar River. He also found
numeroun sand shoali, snnken logs, and floatlng logs. At bimes trees were
so numous in the river channel that he had to cut a passage through the

trees for his canoers Passage.
In recognition of tne seriousness of the obstructions found in the Tar

River, the dnited States Senate passed S. BllI 83 (1820) consentlng to the
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tl.C. general assenblyrs act passed in 1816 to renove rrlogs, shoalsr and
other iryedinents, in the Tar River, below the town of tfashington, ..."

Clearly, sedinentation has been a contrlbutlng factor in the decllne
of the Tar River splny mursel for al-nost 200 years. Tlre Tar Rlver spiny
nrssel populatlons in Swift Creek and the Tar River can only renain viable
if erosion and other forns of envlronmental degradation are controlled.

Sadty, our generation can only gliryse fragnents of what was once a
beautifrrl, aiverse, ild thriving Tar River. Orr ancestors wrote warmly of
the renarkable charns offered by her waters. In fact, Indians knew her as
the Tau - river of healbhful waters. It is our responslbility to look to
our past to hrow what we have lost and work in the present to prevent loss
which wiII be forever. Or children wiII never forgive us if we knowingly
fail to becone carefirl stewards of their natural resources.
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Lasnigona decorata (Lea, 1852)
CAROLINA TIEEISPLITIER

Descriptlon. Ttre Carolina heetsplitber can reach a length of 118 m,
wffir a trefgtrEE 58 m and a width of 39 m. Based on sone specimens
collected by Keferl and Shelley (1988) fron three different streans and
rivers, the nean length is ?8 m, the mean height ls 43 m and the nean
wldth is 2? m. Ttre shell is an ovate trapezoid. The dorsaL nargin is
straight and nay end with a slight wing. The unbo is flattened. The
beaks are deprelsed and proJect a tittle above the hlnge Ilne. The beak
scutpture is double looped. fire unsculptured shell can have a yellowisht
greenish or brownish perlostracun. The Carolina heelsplltter can have
greenish or blackish rays. Ttre lateral teeth nay or my not be well
developed, in nost cases they are thin. The pseudo-cardinal teeth are
lanellar and paraltel to the dorsal nargln, and there is a slight
interdentum. The nacre varies from an iridescent whlte to a nottled pale

or€rnge.

Range. Historically the Carolina heelsplitter was recorded fron the
Abbeffi District_in South Carolina, and around llecklenburg County in
North Carolina (Cy'arke 1985). Johnson (1970) assumed that the records
fron the Abbeville District, South Carolina were in the Savannah River
systen. However, it is nore likely that the^Carolina heelsplitter was in
the Saluda River dpainage instead (Ctarte 1985, Keferl and Sheltey 1988).
Ttre Satuda and Catbwba Rlvers are both part of the Congaree-llateree-Santee
River system. The S\uda River drains the southern part of the systen and
the Catanba River drains the northern part of the systen. It has never
been fonnd in any river or stream between these two drainages.

Keferl and Shelley (1988) did not find any evldence of L. decorata in
the saluda Rlver drainage. 'Keferl and shelley (1988) did find bhe species
tiving ln tlaxhaw Creek (Catawba River drain?ge) Unlon County' lforth
Carolinal Goose Creek (Pee Dee River systen), Unign Countyr l{orth
Carolina; and Lynches River (Pee Dee River systen), Laneaster and
Chesterfield counties, South Caro}lna. At the present tlne living
speclnens of the Carolina heelsplitter have been found fron Just five
Iocalities in three different draiqages of tno dlfferent rlver systens.

Habitat. Hlstorically the Carolina heelsplittef was collected in
creeFreanls, a river and ponds. Ttte ponds were probably nilr ponds-
Keferl and Shelley (1988) found L. decorata llving in two snall streams
and one snall rlvLr. All speclrens found were in shaded areasr either ln
a ponded portlon of a snall strean, or ln runs along steep banks with a
noderate current. A1I specinens lrere found in less than three feet of
water during low waters of sumer and falt. fire substrates included soft
n.d, sand, m.rddy-sand, and sandy gravel.

Llfe Historv and Ecologv. Alnost nothlng is knorm about the life
nfsto decorata. Living specinens of L.
decorala have been eottecteO tn tate Jtrne, August and late October and
;de had any glochidla. The flsh trost(s) has not been determined.
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special simlfieance. Ttre carollna heelsplitter is only
restffi and South Carolina. It represents
rcst nenber of the genus Lasnigona on the eastern coast.

Svstenatics. Ttre^Carolina heelsplitter. was orlginarly, 9t:::iled 
as

Unlo 
_t 

ea, 1852. It was subsequen!1y placed in the genus
ffinilo--rstmion ( 19oo). sircson ( 1914) placed unio inso1411g Lea'Svmtrvnota by Slryson (1900). Siryson ) placed Unio insolidus
laffinoiryuy wf$r S. decorata. Frierson ( 1914) deternined that

$rmhvnota wai i synontn @lg"t. and_al_l species placed rn_$pry!4gEa
shorffi-s-placed rir wr6 genu@ Raflnesque, 1831_. Dawtey (1965)

tisted Lasni*ona decoratl (leal@nd- hasgdisoe glralrgtqPsis (Lea,

tB63) fffith caroffi. Johnson (19?0) believed that L. decgraE was a
roUust form of Lasnigona subviridis (Conrad, 1835). Consequently' Johnson
(,|9?O) plaeed q and q. insolidus in slmonyrSr
with L. subviriarffiLe-(lFffi-d Keferr and snffiGg88) oisagree.
Clark6 (lffiognized L. decorata as a distlnct species fron L.
subviridis, but Aid place L.@!g in slmonlrny with L. decorata'

Status. Vulnerable, Category 1.

Rationale for,Evaluation. The Carolina heelsplitter is -a rare naiad.
f* inited to two smll streams and a snall river

aII briginating out of Union County, lJorth Carolina. Union County is Just
south of l{ecklenburc County and thl-rapidly expanding netropolitan area of

Charlotte. If and'ihen developnent rcves to the now rural Unlon County'
all three drainages-ldould be permnently altered enough to destroy a1l
naiad populationl. Historically, nost L. decorata were collected fron
ileeffenburg Cor.rnty and the Ctrari6tte area. Xow tnere are very few naiades
in any of Ene stpians ln that county (Keferl, unpublished records)-

Current protection. At the present tine the Carolina heelsplitter
does not have any sbate or federal protection.

Recomendations. Pending the results of sone upconing survey work

spon@ S. Fish ana fifaUfe Servlce, Lasnirggna dicorata -
should be flshd as endangered in \he Unlted Sbates and be given special
protection
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Lasmigona holstonla (Lea 1838)
TEII}IESSEE I{EEISPLITTER

Descrlotion. fire Tennessee heelsplitter (the nost prinitive llving

speclffi-Eil-e genus lasnigona) tras a long, ovate shell with a fength of

ui eo 51 m, a [ergnt-6m, 6Dd a wloEh of 22 m (Crarke 1985). Ttre
shellrs outer surfice (periostracun) ls generally snooth except for
shallow, concentric groittr nark grooves in adults and low, concentric
growth 

"fages 
in posl-juveniles. Ttre periostracun is yellow, yellowish

6rown, or brownisl in cotor. Sone shells, espechlfy evident in
juveniles, have greenish or bronn rays. 'ihe insiae of the shell (nacre)

is whitish an3grlorly and bluish posterialy. However, as the nacre is

thin along the shellis nargin, the outer shell color shorrs through. Tlre

species' [tnge teeth are oity'partially developed, but the pseudocardlnal

tleth are relatively thlck and- strong. A detailed description of the

shell, soft parts, iod glochldia is contained in Clarke (1985).

Range. Ttre Tennessee heelsplitter has been collected fron numerous
streilin the Tennessee and Allbarna River systens in the States of
Alabama, Georgia, tJorth Carolina, Tennessee, ild Virginia (Clarke 1985) '
tfithin lforth Carot4na, the mrssei nas been reported only fron a pre-1918

collection in Val1ey Creek, Cherokee Cognty. ^A coryrehensive list of

colleetion records is conbained in Clarke (1985).

Habitat. t,n" frr"S"l was categorized by Clarke (1985) and Bates and
o"tttFTiD'6i) as a s$cres that inhabits snail strea.ns. 0rtmann (1918)

reported the species from larger streams, but he stated that in these
situations spetinens, cantre fron snall sloughs withln the strean and not

the nain stream channel.

Life Historv and Ecotogv. Little is knor6 of the speciesf life
nfst c food habits of the Tennessee heelsplltter
are pnlnown, but il ff6fy feeds on food ltens sinilar to those consured

by other freshwater nrssels. Freshwater mrssels are lrrown to feed on

ditrltus, dlatons, phytoplankton, and zooplankton (Churchill and Lewis

1924). 'itre-speciesi reproauctive \lology renalns unlmown, but it likely
reproduces ti-ke other freshrnter mrssets. l,lales release spern into the

water columr, which are then taken in by the fernal6s through their siphons
during feedlng and respiration. Ttre fertitized eggs are retained in the
gills until t[e larvae (Sfochldla) fully devetop. Basgtl on.historic
iolLections of gravid specimens in August and October fron the Cllnch
River systen in Virglnti, Clarfe (tg8S) stated that the speciesr period of
gravidily tlkety Uegtns in the niddle of August and runs until the spring
of the following year. fire host fish ls unhronn.

Special Slgnificance. Ttrls species has apparently been extirpated
fronffiver, as this specles exists in snalrer streams

than rcst urssel species, lt is possibte that a population nay stlll erisb
ln the State.

Stalue. Vulnerabler Category 1.
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Rationale for Eval.uatlon. firis nrssel has not been seen in l{orbh
Carolina ln recent years and has declined signiflcantly throughout the
rest of its range. Ttre reasons for bhe denise of the species ln nost
streams was unknown, but slltation fron poor land use practices was likely
an iryortant factor in sone watersheds.

Cunent Protectlon. I{one.

Recomendations. Ttre snaller streams within l{orth Carollnars portion
of the Tennessee River valley should be surveyed to deternine if an
isotated population my still exisb.
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Lasnigona subvlridus (Conrad, 1835)
GREEN FLOATER

Description. Ttre thin shetl of the green floater is an ovate
trap66ffican be up to 62 nn long, 33m rrfgn, ild 20 m *19e. The

sfreit is gnsculptured. fire beaks are-depressed and proJect a little above

the hlnge llne. The posterior ridge is usually rounded, but frequently

ends to forn a biangulate nargin on the lower posterlor end. fite
posterior slope 1g 6oryressed and conoave and nay expand dorsally to forn

i 
"taff 

wing. ttre periostracun is yetlowish or brownish, usually witlt
nany greentltr rays. fire hinge teeth are well developed but smll and

aeffcate. fire pieudocardinal teeth are usually snall, elevabed, serrated

angular, directed anterior-ventrally and parallel to the dorsal nargln'

Ttre interdental proJection ls present, but poorly developed, in the left

valve. The nacrl is shlny, whitlsh anterio-ventral1y, bluish and
iridescent posteriorly. fhere nay be yellowish or pale salnon colors in

the beak eavfty. A clnplete desciiption with illustration can be found ln

Johnson (19?0) and Clarke (1985).

Range. The green floater ls found along the east coast of the United

Statffrom the Fqdson River systen in New York to the Cape Fear River

systen in lforth Carolina. tasnigona subviridis has also been found in the

eiie narge Canar and the c@ York, consequentry it has

been introduced info some snait streams in the St. Lawrence River systen.

Lasnigona subviridis |as also been collected in the tlatauga River'

ffir nlver anifXtew River of the Kanawha River systen in North

Carolina, Virginia and tlest Virginia. Check Johnson (1970) and Clarke
(1985) for a io"e corylete review of the distributlon of this species.

In l{orth Carolina, the green floater has been recorded fron the Tar

River (Ctarke 1985), ieuse iiver systen (tfatter 1954, !9?9)r an9 the Cape

Fear River (Sneffey, 198?). AII rLcords in Johnson (19?0) for L.

subviridis in the Sivannah, Catawba, and Yadkln River drainages apply to

L. decorata.

Habltat. According to Johnson (1970), Lasnigona subvifldig is
t'usual@Lnd in gravel or sandy \ottons in nedlun or sml-I streamsr as

rell as eanaLs and pond areas of streanc, gtrd seens to avoid large

rlvers.n According to Ortnann (1919) L. subyiridis fiavolds large livels
and prefers snallei streamsrr. ortnann-(tffiarso nentloned that rrit ls

averie to very strong current, and prefers nore quiet parts or eddles slth

gravetly and iandy bottons, aiia ft also goes into canals, where it seens

Eo ftourtstr". Clirk (1985i agrees with Ortmnnf s descriptions of -L'
subviridis habitat. tfarhr tigS4l found !' subviridis ln one to four feet

lfatter tigSOl tisted the green floater fron large creeks and snall and

large riverg in the lleuse Rlver systen.

Life Historv and Ecologv. Ortmnn (1919) reported gravid specinens of

U. s sylvania.{PT-August, Sepberller and then

&aln-In epFif, Hay and Jrgre. Ortnann (1919) states that (in

FEnnsyfvania) lfre ieason began about the niddle of August with the flrst
gfocfriAla appearlng in Sept-nber. It appears as if the glochidia are

[arried over- the winter ana that the species is bradytlctic (Ortmnnt

;ififfi{ith a slow to noderate currentl in sand and gravel substrates.
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1919). Ortnann (1919) nentions that after eramining several hundred
indivlduals, all had fenafe characteristics and the species is
hernaphrodltlc. Ttre fish host(s) of this species are not hrown. Clark
(1985) describes glochidla taken fron a specfunen collected in Septenber.

Special Significance. l[o special significance of this species is
lmown.

Tvpe Localitv. The type specinens of Unig subvllidis lonrldr 1835
wereffi-Lhe Schuytilt River, Juniata Rlver (Brair County), and
creeks (tancaster Cognty), dI in Pennsylvania. Ttre holotype originally
cataloged under ANSP 2lO5 has been lost (Johnson, 1970).

Systenatics. Accordlng to Frierson (1915)'^a figure of the green
floaffiginally pubtished by Conrad in 1835 under the nane Unio
viridis, a Rafinesque naoe. Conrad Has uncertain of the shellrs
Iffit-lfication since the Rafinesque shetl was from the Ohio drainage and
the shell Conrad was figuring was fron the Atlantic drainage. Conrad then
proposed a new name, Unio subviridis (Conrad, 1835). Siryson (1900' l9l4)
lpparently did not .nrow of-Coniad's 1835 description oi !: subYiridiE and
riirca Lainigona 

"db"i"iat" 
under the nane Svmlvnota v:lr:iclis -conrad'

1835). Frierson ltgl5) reviewed the previous synon1rury for the species and
changed the nane to tasmigona subviridis (Conrad, 1835)-^

siryson ( 1914) ,synonynizeO !lnio.EP!34i349g L"., 1838, Unio hyalinus
Lea, 18t15 and Unio'pL{tenuis t eaJ863' .wi!!r-Smnvnoga Yiligis -(nowUnio'p€rle4ui-g. LeAJS@ viridis (now

. t .  ^ \  u - -  r ^ L - - ^ -  / t ^ z n \  - - - ^ - - - : - ^ ^ a  i l - i a  , | a a a rLasnigona suUviriOfffiEer, {olrnso1r ( 1 9?0) _ synonynizeO Un:lq-geco1a:tJr?
;IE5Z,@"*. Lea, 1852, Unio charrot?ensis-L91-1863 and r

insolidus tea, tg-7Z-with Lasnigona subyiriduq. Clark (1985) recognized
Lasnlgona decoratus as a dlstinct specles and reduced the slmonyry under

@entiarly those recognized by Si4son (1914).

Status. Vulnerable, Category 1.

Rationale for Evaluation. In l{orth Carolina, the green floater has
Ueen d Ohio River systens and fron the Tar, Neuse
and Cape Fear Rlver systens of the ptlantic drainage. The naiad
poputattons of the [euse and Cape Fbar River systens have suffered greatly

bvlr ttre last 40 years due to various kinds of devdlopnent and reduction
of water quality. The green floater, which Has once co@n in the lleuse
River (Hafter, igS4l systen is now hard to find. Shelley (1987) reported
L. subvirldis fron only bwo localities ln the Cape Fear systen. Ttte
EontfnueA exfstence of this naiad in North Carolina ls serlously
threatened.

Current Protection. Currently, the green floater is not under any
protection.

Recomendations. Ttre best chances for naintalning viable populations
of l. zuUviriOfs in North Carollna are to nonitor carefrrlly those
popilfaffiffi-ich are lnonn to exist ln the l{ew, Tar, [euse and Cape Fear
itivers. In addition, search for other populations ln sone of the snall
drainages off the larger rivers, then protect sone of those drainages frol
any type of developnent leading to water quality deterioration. It would
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also be essential to study bhe ecology and reproduction of the species
carefir[y so thag sound lmnagenent practlces can be adopted.
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Alasnidonta heterodon (I. Lea 1830)
DHANF HEDGE I,IITSSEL

Descriptton. Ttris ls generally a snall nrssel, with a shel1 length
normtty rangtng between 25 tn and 38 m. Ttre largest specinen ever
recorded was 56.5m long, taken fron the Ashuelot River in lfew llaryshire
(Clarke 1981). fire perlostracun is generally olive green to dark brown;
nacre bluish to sllvery nhite, usualfy cream or salrcn colored towards the
unbonal cavities. SheII outline is subrhonboldal or subtrapezoidal;
lateral teeth reversed, with one on the left valve and two on the rlght.
All other laberally dentabe species in North Carolina have two lateral
teeth on the teft valve and one on the right. Ttris speeies ls sexually
dinorphic; valves of fenales are swollen ln the region of the posterior
slope, whereas those of nales are Senerally flattened. Detaited
descriptions and itlustrations are provided by Jotrnson (1970) and Clarke
(  1981 ) .

Range. This species fornerly ranged fron the Petitcodiac River in l{ew
grunsrick, Canada, south to the lleuse River, North Carolina. Oltside
llorth Carolina, poglulations are curuently lctown only fron portlons of the
Connectlcut River /systen in New llaryshire and l{assachusetts, and fron
portions of the Potonac and the Choptank river systens in l{arytand (}iaster
tggel. Recent surveys failed to locate Alasmidonta heterodon in 16 river
systens where it wps previously recorded (liasters 1986). In North
Carollna, it ls lcrowr\ fron both the l{euse and the Tar river systens. Its
historical range wi€hin those systens is unclear, bub available records
show that it was once nore widety distributed than at present. Todayr the
only lnown populations in the lfeuse River basin are In the Little River in
Johnston County (H. f. Adarns and A. G. Gerberich, unpubt. data), and ln
l{iddle Creek in Johnston County (tf. taney, pera. com.). The statuses of
these populations are already in doubt (see Recomendations below). In
the Tar River basin, populations are lmown in the upper Tar River in
Granville County and in Crooked Creek and Cedar Creek in Franklin County
(tf. f'. ffiarnq anO.f. H. Aldernan, unpubl. data). Sheltey (1987) argues
convinclngly that Dawleyrs (1955) unverified record of this species fron a
lake in Guitford County (Cape Fear *River basin) is ln error.

llabltat. In tlorth Carolina, the dwarf wedge mlssel seems to prefer
areas of deep runs wllh coarse sands. Other habltats noted for this
specles are on bobtons of gravel or mrd, anong subnersed aquatic plantst
and near the stream bank underneath overhanging tree linbs-

Life Historv and Ecologv. Llttle is known of the natural history of
ttre dwarfwedgemrssel. rt is bradytictic, with glochldia having been
reported fron February, April, June, and August (Clarke, 1981). Glochidia
are flgured ln Clarke (1981). It is not lnown whether the dwarfredge
mrssel uses a slngte species of host fish or mrltiple species. l{o host
fish has ever been recorded. The general distribution of this nrssel
along the coastal plain has lead to speculation that at least one of its
hosti is anadronous or catadrorptltt (l{asters 1986). Other unionids
frequently found wlth this species are Eltiptio co@Ianata and StrqPhittls
ufdUlalUq. fire dwarf wedge mrssel appears to be a preferred food iten for
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m15krats during the winter rcnths as I have frequently found it
dlsproportionately represented in mrskrat shell niddens.

Special Slgnificance. Ttre dwarf wedge mrssel is considered to have a

naWr@tion (Fuller 1977). Its distribution, in concert

with its anonolous shell characters, indicates an early divergence fron

other unlonid stock and suggests a great antlquity for bhe species. The

suspected age of bhis species nates it of particular interest and value to
r"oticologlsts trylng to unravel the-evolutionary nrSrsteries and ancient
distrlbutions of the Unlonidae.

Upe-lpe4$lt. Schuylkill River and Derby [sic] Creek (nostly in

oerata-ofrffi Pennsylvania. T]rpe nateriar is lost. Syntypes are in

the collection oi tfre elaaeny of Xituraf Sciences of Philadelphia (ANSP

41004 and 41005).

Svstenatlcs. Ttre dwarf wedge mrssel was_originally described-as Unio

rrete-r-6iT lea, 1830). I! was subsequently placed in the genus

AlafiIAond by Siipson (1914). Due to its urnique soft-bissue anatonry and

conc[ology; Ortnann (1914) placed it ln a nonotypic subgenus
Prolasnid6nta. Fqtrler (19]fl) believed the antiquity and uniqge shell
;trEEter;;T Prolasnidonta were sufficient for elevation to firll generic

rank and narnea heterodon. Clarke-(1981)
retained the genus/name ara@ed ProhgErldonta to be a

subJective synonyn gl the subgenus Pressodonta siryson 1900.

Status. Endangered.

Rationale for Evaluation. The decline of dwarf wedge mrssel-
popuas  we l l  as  i n  t he  res t  o f  l | o r t h  Ane r i ca

testiffes to its dlfficulty in coexistlng with current land use practices.

As with nost speeies of nouusks, the precise catrsies are unclear, but the

decline ls genlrally attributed to strean nodlfication (e.9. da'ns'
channetizatlon), seiinentatlon, and degraded water quality. The species
is now so restricted in l{orth iarollna-that renaining populations could

easily be lost. I

The dwarf wedge m.rssel haf been listing as
Fish and lfildllFe servlce (55 FR 9447; lliarch 14,

Recomendations. Continued growth east of Raleigh in tlake and

.lonnffireatensthei1ttreRlverarrd}|1ddIecreekpopulat1ons
of the dwarf wedge nrssel. In 1989, a qualitatlve survey of-the Llttle

River area by J. l,l. Aldernan lndicaied a decltne ln the dwarf wedge mrssel
population has occurred. Ttre nost noticable change in the araa.appeared
to'Ue the invaslon of the Asiatlc clam, Corbicula flnnlnea. This
situation should be carefirlly rcnitorea. ttre fffaale Creek population has

not been checked in recent ybars and should be thorougtrly assessed.
Additional neasures (e.g. oit"tattatng resource water designation, zonlng)

to nalntain or iryrove the water quaffty of both stream baslns should be

applied to protect surviving popufationl. Although developnent. ls not

fibrm to be an imediate threat in any of the Tar River basin sltes'

Current Protection.
endangered by the U.S.
1990) .
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neasures to protect the water quallty of these areas agalnst firture
degradatlon wouLd be easiest to apply now while developnent lnterest ls
lon. fire advance of Corbicula into this area should also be carefirlly
nonltored. Apart fron protectlon efforts, study of the autecology of the
species is needed so that nanagenent neasures can be developed and the
recovery of the species facilitated.
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Alasnidonta raveneliana (Lea 1834)
APPATACHIAN ELKTOE

Description. Clarke (1981) describes the Appalachian elktoe mrssel as
navfnffimGie or kidney-shaped shell that reaches a maxinnun length of
80 cnl a height of 35 m, and awidth of 25 m. The shetlrs outer surface
(peri6strac,n) ls yellowish brown in Juveniles but dark brown in adults.
Aftnougfr rays are proninent, on sone shells, nost lndividuals only have

obscurE grelnish riys. Ttre inside surface of the shell (nacre) ls shiny

and geneially blulsl or blulsh white. However, the nacre in the central

and 6eak eavity portion of the shell is salnon, pinkish, or brorrnish- The

species tras intorylete hinge teeth, rather snall and co4ressed
pieudocardinal belwr, anO it lacks lateral teeth. A detailed description
br tne shell with illustrations is contained in Clarke (1981)' Sofb parts

are discussed by Ortnann (1921).

Range. firis mrssel is endemic to the upper Tennessee River system in
ttre ilGTalns of eastern Tennessee and western llorth Carolina (Clarke

l98l). In Tennessee it has been collected fron the Holston River. In
llorth Carolina it has been taken fron the l{olichucky River, county
unhrown; fron the french Broad River systen (Littfe River, Transylvanla

Counby; the Swannahoa River, Bunconbe Countyl the Pigeon River, Haywood

Countyi the French Broad River, Bunconbe County; and the French Broad
River-, county unkngwn); and fron the Littte Tennessee River systen (Tulula

Creek, Grafran Counfyr,and the Llttle Tennessee River, Swain and l{acon

Counties). Recent 
-Cf9g0-tgg8) 

searches of the Upper French Broad Rlver

and sore of its tributaries in Bunconbe, Henderson, ild Transylvania
Counties have faited to locate any speeinens (John Fridell and James
lfidlak, U.S. Fish and |{ildlife Service, pers. com. r _19891 personal

observation, 1988). Ttre Pigeon River dormstrean on Canton, llorth
Carolina, is severely polluEed and likely no longer supports.the species.
Ttre species has been fbun<t in recent years (1987) only fron the Little

Tennelsee River in l{acon and Swain Cotrnties, l{orth Carolina (tfidlakr pgr:.

;ffi:;-iigg; personat observatlon, 1989; Tennessee Valley Authority 1987).

Habitat. Little is krown of thg speciesr habitat needs, but lfidlak
(perffi., 1989) reported that hi found fresh dead shells in a riffle

area rith grivel anA coUUte substrate in the LittldTennessee River-

Life Hlstorv and Ecologtr. Specific food habits of the Appalachian
efrc kely feeds on food ltens sinilar to those

consumed by other ireshwater nrssels. Freshwater m.rssels are hrorn to

feed on detritus, diatons, phytoplankton, and zooplankton (Churchill and
Lewis 1924). Tfris speciesr-speciflc reproductlve biology renains unknown'

but ib likely reproduces llke other freshwater nrssels. ldales release

sperm lnto tire wite" columt, which are then taken in by the fenales
t|rough bhelr slphons during feeding and respiratlon. The fertilized eggs

a.e 
"6tained 

in tfre gltls untif the larvae (glochidia) firlly develop.
Ortnann (1921) reporEed collecting four gravid fenales, two discharging
gtochidia, from tle Pigeon River on Hay 14, 1914- He concluded that the

Ipeciest breedlng season ended in lday. Other aspects of its life history

are unlmown.
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Speclal Slgnificance. I{orth Carolinars Little Tennessee River
popur ation of the species presently to exist.
i"hus the protection of ttrts population is critlcal- to the survival of the
species.

Status. Vulnerable, Category t.

Rallonal for Evaluation. Although sone mrssel surveys have been
conO ot been seen in the French Broad River systen
or Holston River in recent years. firerefore, the only population that is

stitt lmonn to survive is in Ehe Llttle Tennessee Rlver. If this is the
only surviving population, then the species is vulnerable to extinction
frot a catastrophlc aecident such as a toxic chenicaL spill or fron the
general declines in water and substrate quality.

Cument Protection. Although the species has sone linited protection

uy vffironnental laws that protect aquatic ecosystenst
tirts m,rssel presently has no specific protection. Horever, the species is
considereO Uy ttre U.S. ffsn and lfildlife Service €xl a potential candidate
for Federal proteclion under the Endangered Species Act of 1973.

Recomendations. ProJects in the tittle Tennessee River systen that
cour@r substrate quality in the inhabited river reaehes
should bL carefirlly reviewed and nonltored to provide for the greatest

environnental prob6ct[on posslble. A survey of the speciesr current and
historlc range is nded 

-bo 
assist in determining if this species should

be proposed for Federal endangered or threatened species status.
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Aleqqfdq4ta virldis (Rafinesque, 1820)
ffi

Descriotlon. Ttre sllppershell mrssel is a relatively snall freshwater
specffiT6 1ength rarely exceeds 5o m. For speclrens exanrlned fron
lbrbh Carolinars Liitte Tennessee River, the height to length ratio ranged
fron 0.61 to 0.6? and the wldth to lengLh ratio ranged fron 0.41 to 0.49.
Both the anterior and posterior ends of the shell are rounded. The
posterior ridge is inflated and well rounded. In nost llorth Carolina
ipecinens, th; posterior half of the ventral nargln is straight. }lost
specinens'are dark brown over the entire surface of the periostracun;
hlrever, young indivlduals are often found rith green rays over the entire
surface. 

- 
Sheils are slightly bo significantly thicker toward the anterior

end of the shetl. The nacre ls white anteriorly and an iridescent blue
posteriorly ln younger individuals. In older specinens the white extends
larther toward tne posterior end. The nacre ls a creary beige extending
fron the palliaf line inward into the beak cavlty. fltere 19 o1"
pseudocarainat tooth in each valvel however, a vestigial addltional tooth
nay be present in each valve. Lateral beeth are vestlgial. See Clarke
(tggt) 

-for 
additional descriptions and a description of bhe glochidia-

Range. This ls a l{ississippi Drainage Basin species which is also
founffi-sone of the tribubaries to the Great takes. In ltorth Carolina
the slippershell upssel is only found in the lower Littte Tennessee Rlver
above Fontana Resergir.

Habitat. In l{orth Carolina, live indlviduals have been collected fron
rifflillffis wlth a gravel/cobbie/boulder substrate. In other parts of
its range, the sllppershell russel has been found in a variety of habitats
ranging from slowly- novtng or standing water wlth a sand botton (Baker

1926; Eucnanan 198b) to fister flowing streans, creeksr^and-rivers with
nore coarse suusirales (ilathiak 1979; ZaLe and lleves 1981; oesch 1981t) '

Llfe Historv and Ecology. This is a long-term breeder (bradytictic)

wittr fron fall through spring (Baker .1928i ZaLe

and l,fEves 1981; Cfarte iggt ). Hernpphrodlbic slippershell individuals
have been fognd (Ortnann 1911). Clhrke (1981) tlsts the Johnny darter and
the nottled sculpln as fish hosts for the slippersffiell nrssel.
Additlonally, Zale and l{eves (1981) found the banded sculpin to be another
fish host. Aittrough the Johnny darter and banded sculpln are not found ln

the lower Little iennessee River, the nottled sculpln ls one of the fish
species found there.

Special Slgnlficance. Alasnidonta $rldts, Alasnldgnta rave.nellana'
tam@tio AifataUq' Frfsc=on?la barnesiana' jT9 an

@ the sane area of the Little
Tennessee nfffi-ltorth Carollna. Ttrls m.rssel comrnity ls North
Carolinars best extan! exaryle of the l{lsslsslppl Dralnage Basinrs
tremendously dlverse nrssel assenblage.

Tvpe Localitv. Ohio and Kentuck3r rivers lncluding the snall rivers
ao;affi-tne rentucklr River. Ttre orlginal mterials have been lost.



SVstenatics. A }lst of taxononic slmonyns is provid",l bI -Clarke
( f gSijffile considers both Alasnidonta calceola and Alasnidonta minor
to be slmonJrrs of Alasnidonta glgl5!!.

Status Vulnerable, Category 1.

Rationale for Evatr.ratlon.. Although the sllppershell ltslel ls rather

wfOe of the l{ississlppl Drainage Basin' it is
consldered rare throughout (Kltchef 1990). For era4le, Starnes and Bogan
(1988) reviewed the mrssels lmown fron Tennessee and found very few
records of the stippershell m.rssel post 1950 from nany of the rivers in

that state. fn mrtn Carolina, it ts only found in about 1l niles of the
lower Little Tennessee River. In this area, only Fusconaia barnesiana is
ff)re rare

Cument Protectlon. ALthough there is no federal protection for thls
specffi tine, its habitat is protected slnce the
sitpperstrell nrssel is found in the spotfin chubrs critical habitat in

fortir Carolina. The spotfin chub is listed as threatened by the U.S. Fish
& t{lldlife Service,

Recomendations. l{orth Carolinars lower Little Tennessee River
prov@itat for a great diversity of fish, nollusksr and
bme" aquatic species. Ttris rlver from Franklin to Fontana Reservoir
should be conside"6d fo" Ortstanding Resource tlater and/or High Quallty
lfater designations EO-'help protect one of our state's nost valuable large
rivers. I4roved land use practiees are needed to prevent additional
sedlnentabion problers, and local cltizens and governnents mrsb be frrEher

educabed about the lryortance of thls resource.
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Anodonta couperiana Lea, 18112
BARREL FLOATER

Description. Ttre barrel floater nay reach over 100 m in length.
Like other Anodonta, thls specles also lacks pseudocardlnat and lateral
teeth. Ttre shell of the bamel floater is sinilar to that of Anodonta
inbecilis in that the unbos do not extend above the dorsal nargin.
Holrever, the bamel floaterrs height to length ratio is around 2 coryared
with 1.5 for Anodonta inbecilis. fire ventral nargin of the barrel floater
is broadly rounded and there are fine Sreen rays on the periostracum.
Additionaf descriptive infornation is found ln Johnson (1970).

@.. fire bamel floater is found fron Floridars Apalachicola region
to the Cape Fear drainage basin in llorth Carolina.

Habi!a!. Accordlng to Johnson ( 1970), the bamel floater is found in
ponAGGfow-flowing strearnq with nrd or sand bottons.

Special Significance. The barrel floater reaches the norbhern llnit
or i@olina. According to Johnson (1970), ttre
specinens iron thelnorthern range linit tend to be quite large and
beautifirl.

Tvpe Localitv. l l{clntosh Countyr Georgia.

Stalqq. Vutneratde, Category 1.

Rationale for Evaluation. firis species has been exbirpated from one
of iEs two !:nown locations in North Carolina. The barrel floater was once
krom fron the Greenfield Lake basin near lfilnington; however, Bilt Adans
(1990) has docunented an atnost total elinination of the Unionldae'
including the barrel floater, from this area. Vidrine (1980) docunents
this species fron Bladen CountY.

Current Protection. None.

necomendations. The lower CapL fear Drainage Basin and other coastal
rivers, creeks, and strearns need to have corylete 611usk surveys
cotpleted. Crlbical habitats for rare species need to be identified and
protected.
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FRESHHATER I,NOLLUSKS - THREATENED

Leptoxis dllatata (Conrad 1835)
SEEP }TUDALIA

Description. Like other pleurocerid snalls, specles within the genus
t"eptoxis are suUJect to extrene environrental pofyggrphisn, often with
greaE norphological variability expressed in individuals of the same
specles withln a given population. Adults of this species usually exceed
15 m in length, are ovately conic with a hlgh spire, ald lack carinae and
color bands; however, variations are to be expected. firls species is very
sinilar to Leptoxis carlnata of the Atlantic slope and replaces it in the
Ohio River Orafnage. Any Leptoxis taken ln the l{ew Rlver drainage is
alnost certainly this sPecies.

Range. firis species has been reported fron the Kanawha, l{onongalrelat
anO Uew nfver systems (Goodrich 1940, Futler 1977\. In l{orth Carolina' it
ts known only fron the l{ew River drainage in Ashe County (Ditlon 1977,
Fuller 1977) (2 collection locatlons are from areEur where the llew Rlver
serves as a bound#y between counties, therefore, records will atso
occasionally include Alleglraney and tfatauga counties as locales).

Knowp fron large cobbles and stab boulders in areas of hlgh
ftow@-city (l,tilier;tJay and llay 1989). Food for this species and other
nenbers of the g"."S-ti&G i" p""*d to be prinarity algae and
dlatons.

Life Historv and Ecologv. lliller-tJay and llay (1989) fgud _that a
popu in the Laurel Fork River, lfest Virginiat
was senelparouffi-O Uienniaf . tndivlduals lived between 23 and 26 nonbhs,
wlth growth rates ranging fron 0.02 to 0.04 m per day. Reproductlon took
place during the seeond year of tlfe with eggs being laid between late
Aprif and earty liay. Sex ratios were not signlflcantly different fron
1 :1 .

- t
Special Signiflcance. llone lmown-

Iype Localitv. Conrad (1835) described this species fron specinens
provfre-uffittrian B. Rogers taken fron rrrivers ln }lunroe (sic) Co. '
Vlrginia.rr- l{onroe County was anong the western countles of Vlrginla which
becane tfest Virginla ln 1863. Ttre boundaries of l{onroe County at the tine
of Conradrs deseription are unlcrown to the author; honever, the lJew and
the Greenbriar rivers currently forn portions of l{onroe Couttyrs boundary'
and it is probable that Conradrs specinens cane from either or both of
these rivers.

Systenatics. Due to their polynorphlc nature, the systenatics of rcst
of ttre pfeurocerLdae, including thls species, are ln an indeterninate
state. For the sake of brevity, a firll systenatic treatnent will not be
given here. Conrad (1835) described this species and placed it ln the

fer,r" Anculosa Say 1821. Since that tlne' nany auEhors (Tryon 1873'
ilanniui@ Piisbry 1917, tJalker 1918, Goodrich 1940, l'lorrlson 1954)
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have reviewed or revised the pleurocerids and the species has been
variously included ln Elllpstlna Raflnesque 1818, SefEoa,on -Tryon 1873' ang
ltudalia HarOenan 1840.ffi-[197n included rt in $!rog!gn during llorth
Carolinars last
Spirodon is now
Leptoxis (Burch

evaluation of lts threatened and endangered species.
consldered a s]monlrn of lfudalia and lfudalia a subgenus of
1982) .

Status. Vulnerable, Category 1.

Recomendations. SurveYs to reconfirn and assess populabions of this
needed.species in lforth Carolina are
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Fusconaia nasoni (Conrad, 1834)
ATLAIfTIC PIGTOE

Descriptlon. Attantic plgtoes are sub-rhonboidal except in
fnafffin headwater areas. Such indivlduals tend to be mre

elongate. fire posterlor ridge is very distinct, and the unbos extend well

abov6 the dorsal nargin. t'lre periostiacun is yeltow to dark bronn and
parctrnentllke. The naere ranges from an iridescen! blue, to salmnt to

wtrite, to orange. Pseudocardinal and lateral teeth are well developed
excepi for the anterior pseudocardinal tooth in the right valve which is

vestigial. AII four denlbranchs serve as narsupia in gravid fenales- As

the glochidia nature, the denibranchs and adductor mrscles develop a

Origfrt opange-red to red color. Additional species descriptions can be

founO in Johnson (19?0) and Fuller (19?3).

Range. Ttre Atlantic pigtoe ranges fron lhe-Ogeechee Drainage Basin,

Georlli-north to the Janel Drainage-Basin, Vlrginia. In llorth Carollna'

this species nas once found in every Atlantic drainage except the Cooper-

Santesand lfaccanan drainage basins (Johnson 1970).
Fuller (19?3) found the Atlantic pigtoe in the Cape Fear River near

Fayettevitte in ifp earfy 1970s, anA Sfreffey (198?) found this species at

one station in tfr6 Rocfa River, a trlbutary of the Cape Fear River in

Chaghan County, in the SgtOs. Prelininary surveys 1! tr!! stations
docunent no Alian$c pigtoes present in the labe 1980s (Aldernan, unpubl.

data).
In North Caroti#'s Pee Dee Drainage Basin, Keferl (gnpubl. data)

found only two tive individuals and two shells at three stations of 194
stations iurveyed during the late 1980s-

In the Heuse Orainale Basln, tfalter (1954) found the Atlantic pigtoe

at only two statlons - one Cn the Litt1e River (one shell found) and the

other in the Eno River (one live individual and four shells found)- During

recent years, ffiarnq (unpubl. data) and Aldernan (r.mpubf. aatl).have
confirfid th; Atlantfc pigtoe's continuing existence in the Little River'

Johnston Cotrnty. ttris lpecies has also been found in the FIat Rlvert
person and thrtran cotrntlls, during recent years (Aldernan, unpubt. data).

In the Iar Drainage Basin, one,healthy population exlsts in Swift

Creek. Individuals are also found dt various stations in the Tar River

fron the headwaters in Granville County to the Tarboro area in Edgeconbe

County. Individr.rals are also found on occaslon ln Fishlng Creek (Aldermn'

;pdi. o"t l. (Ttris Fishing Creek has its confluence wlth the Tar River

in Edgeconbe County.)
fire Atlantic pigtoers status in the Roanoke and Chowan rivers is

unlmown.

Habitat. The prefemed habitat for the Atlantic pigtoe is a yielding

suUsEi6-eonposed of coarse sands and gravel ab the dormstream edge of

riffle areiut. In such habitats, which are becoming increasingly rare

since sedinentation significantiy affects such areas, s *1Y as five live

individuals have been Found in alone neter square Errea. Ttris species ls

less comon in sands, cobble, and nixed substrates of sand, sllt, and

detritus.
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Life Historvlmd Ecologv. fiie fish host ls unlmown for this specles
(Fut1erlg?3)Ed little ls lnown about other aspects of its life history
or ecology. (See the systenatics section below for a discusslon of
reproductlve blology as lt relates to the taxonony of the Atlantlc
pigtoe. )

Spectal Slgnlflcance. Tfris is a close species assoclate of the Tar
nrve@, it ls our only representatlve of the genus
Fusconaia ln the southern Atlantie slope region.

Tvpe Localltv. The type local-ity is-Savannah River, Ricbnond Countyt
Georgia, anA ttre trolotype is AI|SP 41333 (Johnson 1970).

Svstenatics. Unlo sublrlanus was described by Conrad (1837), and the
rrofotype lfosEl was fron the t|aury River, Rockbrldge County, Vlrginia.
grtnarur (1914) found a gravid fenate of this species on June 7, 1912 aE
bhe type locallty. On the basis of this one individuaf exhibibing a
digenous narsupial condition, he assigned the species bo the Senus
Lexingtonia.
rcr ( 1.!73l gxamined Unio naggni Conrad, 1834 fron the Cape Fear,
Savannah, and Ogee6hee river systens and determined that this species
should be assigned to the genus Fusconaia based upon the tetragenous
narsuplal condition found in gravid fenales.

Upon exaninatign of fenale Ffrsc=orlgla nEsoni- in llorth Carolina, it
appears that this ipegies becomes flrIly and rapidly gravid during the
first week of July CflAernan, unpubl. data). Before and after thls
perlod, gravid fenales can be found; however, the tetragenous narsuplal
tondiblon is not adequately expressed nntil around July 1. Iluring such
non-peak periods of gravidity, it rould be easy to nisdiagnose the
uarsuplal condition. Ortmnn nay have nade such a nisdiagnosis based upon
![g gaeminatlon of one femle. Until ftrther studies can verif] the
speeles s;atus of Lexingtonia subplana, lt should be qmonynized under
Fusconala nasonl.

Statug. Vulnerable, Category l.

Rationie for Eve-lUarb:iqn. Ootyl the Tar Riverrs Swlft Creek population
of t@iis considered relatlvely heflthy. It ls an
extrenely rare species elsewhere in the state.

Cugent Protectlon. fiie Atlantic plgtoe ls currently protected in the
tar mver ln gdgeconbe County and ln Swlft Creek, Franklln through
Edgeconbe counties. These river and creek reaches provide habitat for the
federally endangered Tar Rlver splny mrssel. Protection of Tar River
sptny mrssel habitat also protects habltat for the Atlantlc pigtoe. fite
Atlantic pigtoe has no protection outside of thls area.

Recomendatlons. Swlft Creek should be protected as an Ortstanding
neso@revent firrther degradation of thls extrerely i4ortant
dralnage. Such a status w111 help protect nany rare species. tfe need to
have u,rch mre blological infornation about the Atlantic pigtoe.
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Elliptio lanceolata (I. Lea, 1828)
YELLOTT LAI{CE

Descrlption. Ttrts elongate, freshwaber nrssel grons to approxinatety
86 m fong. Stretls are over twice as long as tall. fite periostracum ls
usuaffy brlght yellow over the entlre surface in younger individuals.
Otder lndlviduals my have a .bronn discoloration at the posterior end of
the shetl. (Unlformly brown lndivldual-s are also found; however, yellow
and brorm lndlviduaLa are not found at the sane statlons,) The nacre nay
range fron salnon to white to an iridescent blue color. The posterior
ridge is distinctly rounded and cupves dorsally toward the posterior end.
Rays are usually never presentl however, one individnal has been observed
with three wide, proninent green rays on the posterior third of the shell
ln the Tar River Drainage Basin. Brornish grorth rests are clearly
evldent on the perlostraeum. The pallial line and adductor mrscle scars
are dlstinct. Ttre posterior adductor m.rscle scars are less iryressed than
the anterior adductor m.rscle scars. The lateral teeth are long - two on
the left valve and one on the right valve. Tto pseudocardinal teeth are
on each valve. 0n the left valve one is before the other with the
posterior tooth tendlng to be vestlgial. On the right valve, t'he t'wo
pseudocardinal teeftr are parallel with the nore anterior one rather
vestigial.

Range. Johnsog (1970) considers the range of the ye}Iow lance to
extenffion the Escanhia Drainage Basin, east through parts of Florida and
north Eo the Susquelmrina Rlver in Pennsylvania. However, Johnson
synonlnized mny species under Eltiptlo lanceolaba. Using the above
description, the yellow lance is hnonn fron the Tar, Roanoke, Janes, and
Rappahannock drainages (A. Gerberlchr pers. com.).

In lforth Carollna, the existence of the yellow lance in the Roanoke
Drainage Basln has not been verified in recent years. In the Tar River'
this sfecies has declined (Aldernan 1988) since A. Clarke (1983) conpleted
his survey for the Tar River spiny m.rssel.

Habitat. Elliptio lanceolata prefers elean, coarse to nedium size
sands as substrate. On occasion, specirens are also found in gravel
substrates. firis species is found ii the nain channels of drainages down
to streans as snall as three feet across.

Life Historv and Ecology. Little is lsrown of the llfe history and
ecotogy of eilL&Ulg lanceolata. Ortrnenn ( 1919) found gravid females
during bhe spring ln the Janes Rlver. Gravid fenales have been found in
the tir Rlver Drainage Basln in Jtme (Aldernan, unpubl. data). As
verifled by Tankersley (1988), the glochldla are hookless.

lfusset specles assoclates of the yellow lance ln the Tar River
Dralnage Basin lnclude Fusconaia nasoni, Elllptio steinstansana, Lamsilis
gg$s3r Villosa constricta, Alasnidonta und.ulata, Anodont+, fnbggilfs'
tamsifk radiata, Strophitus undulatus, atrd one or.nore other Elliptfg--
speEfts. fn UrfC drainage, the presence of Fusconaia nasoni is one of the
best indlcators of the potentlal presence of Etliptto lances,lata.

A synbiotic nite species (possibly undescrlbed) has been collected
fron thL yellow lance ln the Tar River Dralnage Basln (Tankersley 1988).
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Special Slgnificance. Ttris species appears to be decllning in the Tar

nrve@ sone .rreiur which once supported the Tar RLver

spiny mssel and the yellow lance, both speeies are now absent. fite

causls of decline for one species nay be the same for the other.

Tvpe Localitv. Tarboro in Edgeconbe County, l[orth Carolina (USNU

8596Eorotypet.

Systemtics. Using horizontal starch gel electrophoresis, Davls
( f gSaTflas-aeternined Etre greatest genetic distance in EuiPtlo species to
exlst anong the lanceolale taxa. He feels that there are at least seven
lanceolate species. Sone of these distinet species are Elljrplio
foltlculata, E. producta, E. lanceolata, E. shepardiana, and E.
fisheriana.

Status Vulnerable, Category 1.

Rationale for Evaluabion. The yellow lance is found throughout the

tar e Tarboro; however, a viable, reproducing
population has been found in only one trLbutary - Swlft Creek.

Current protedtion. None. However, better stewardship of drainages
prov@he Tar River spiny mrssel will also provide
protection for thelyellow lance.

RecomendatlonslJ The fish host for thls species needs to be

deternined. BestGnagenen! plans for land, water, and air resources need
to be developed to pr-vent ftrrbher loss of our aquatic species.
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Elliptio narsupiobesa Fuller, 1972
CAPE FEAR SPIKE

Descriptlon. Ttre Cape Fear splke nay reach about three inches in

teng|n.-tn-e anterior thlrd of the shell is considerabty thicker tban bhe
posferior third, and the shell appears to signiflcantly thicken as
individuals grolt. The shell is distinctly wedge shaped rithout sexual

dinorphisn. The snollen posberior ridge is keeted and the posterior slope

is namow and concave. Adults have one or two radial grooves on the
posterior slopes. Growth rests are clearly expressed in the shells' The
periostrac,.tr 

-or 
young individual-s is smooth with a shiny, yellow-brown

tolor. Green 
"ays 

nay be present on the posterior half of the shell'
Older individuali a"sa aarf brownish-black with roughened narglns and
posterior slopes. A detailed description of the Cape Fear spike is
provided by Fuller (1972).

Range. Elliotio narsuplobesa is only q9**t fron the cape Fear River

in Cunberrana ana-B-laffiunG. rt was discovered by Sam.rer Fuller in

1969, recollected by hin in 19?Or and has not been seen since that tine' I

have'surveyed Wrrouihout t{orth Carolina for the past threg ygarl and have

not seen Uris aistlictive speeies at any other stations within the Cape

Fear Drainage Basin or in other drainages.

Habitat. As pTovided by Fuller (1972r, the Cape Fear spikg was found

in frOEffoose, iinay subslrates below log Jans. It was not found in

firm, sandy substra6s.

Life History and Ecologv. Fuller (1972) found gravid fenales around

the niddle of ;unlffi-oEE! is krown about the fish hosts or ecology of

the species.

Special Significance. Elliptio narsuplobesa is a l{orth Carolina
endenic species.

TvpeLoca l i t y .CapeFearR lve r ,0 . l n i t esdowns t rean f romCarve rs
CreefJunUerland County, llorth Carplina.

Status. Vulnerable, Category 1.

Rationale for Evaluatlon. EffiPtio. nar9upiobe-s?. has a. llnited
aist siEn fcant water quality problens'

Cunent Protection. llone.

Recomendallons. A survey for the cape Fear spike needs !9 b"

co4 r6 f f i - yasposs iL te . I f i t sd i s t r i bu t i on i sas I i n i t edas
ffrit descrlbCd Uy iUffer (19721, this species should be listed as
endangered by the U. S. Fish & Wifafife Service. If sufficient nunbers of

individuals can be found, llfe history infornation should be acquired as

quickly as possible so a recovery plan can be written for the species'
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Elliptio roanokensis (I. L€4, 1836)
ROANOXE SLABSITELL

Descriptlon. Indlvldual. Roanoke slabshells grow to greater than 150

m t66l-E6'. In Uorth Carotina it is one of our largest freshnater

m.rssel speci6s. Of 13 speclnens recently exanlned fron the Tar Riverr the

height io tengttr ratio rangetl fron .458 to .544, and the width bo length

ratlo ranged iron .212 to .283. The posterior ridge varles-from being

well deflned to being gnlformly rounded. fire perlostracum is generally

snooth except near t[e nargins of the shell. Growth rests are distinct.

Color of thl periostracun is usualfy a yellow-reddish-brown which darkens

with age. lfamow greenish 
"ays 

are-oftLn present fron the anterior end of

the shetl to the p6shrlor riige. fite rays are less distinct in larger
individuals. fire nacre is usually purpte.

Tlrree distinctive characterislits of mfs species are the presence of

smfi foids (plications) centrally located on the shellrs periostracum of

nost individr.rals, certain of the incurrent papillae being subdivided into

srnaller papillae, and irregularly developed branchial septa.

Range. Aceording to llalter (1954) the Roanoke slabshell ranges from

tne Con;:-neeticut Rirer in ilassachusetts to the Savannah River in Georgia.

fn recent years btiis species has been seen in the Tar River fron Rock5r

llognt to tLe Tarboro area and in the l{euse River below Raleigh. The

holotype for the species was collected fron the Roanoke River by Lea

durini'the nineteehth, century. Its eontinued existence in the Roanoke
River has not been cldnfirned during this century.

Habitat. In the Tar River' the Roanoke slabshell is usually found

associated with the deeper channels near shore in relativelY fast flowing
to nediun sized sands and snallwater. The subsbrate consists of coarse

gravel (Aldernan, unPubl. data).

Life Historv and Ecologv. Little is lmown of the llfe hlstory and

ecof sel species associates ln the Tar River

inclu& Fusconaia nasonl, Alasnidonta ur=rggl?9a.' -E11ieli9 oogP+fl?9"'
euiotioffi,@.e= ltietio +elg?ora=t=a',-': . Eu+g!!g.
ffi iffi;iffi, FlailE"(Iraermn l98D;-t{arter (1954)
identified three @iates of the Koanoke srabsherl in the

Neuse River: tasnigona suLvlridis, Alasnidonta undulata, and Elliptio

co@lzrnata.

special signiflcance. The Roanoke slabshelt appears to be-restricted
m tffiivers. rf true, thls species is particularly

nrlnerable to exblrpation caused by various forns of pollutlon'

lYpe Locality. Roanoke River, between Tarboro, North carollna and

l{orfolk, Virglnia.

Svsbenabics. Johnson (19?O) consldered bhe Roanoke slabshell to be

one 6ffiffiy forns of gifiptio comlanata found throughout the southern

Atlantlc Stopi Region. Hffi6, ttre noanofe slabshell has a centrally
plicate sheli, ceitaitt of the incurrent papiltae being subdivided lnto

staffe" papiliae, and irregularty developed branchial septa' These
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characterlstics distinguish the Roanoke slabsheU fron Elllptio
comlanata.-Clarke 

(19S5) descrtbed Elliptlo Judlthae from the Neuse River. Hts
descrlption of the species matched that of snaller individual Roanoke
slabsheUs. To deternlne the val.ldlty of species status for Elliptlo
ludithae. soft parts fron the Roanoke slabshell ln the Roanoke Rlver (type
-.
ffiity) are needed to coryare wlth soft parts of ELI!P!!g Judithae.

Status. Vulnerable, Category 1.

Rationale for Evaluatlon. In the Tar River, there are few signs of
zucc tly larger individuals are found ln bhe
Tarboro area, and very fen of the speclnens collected fron a mrssel die-
off near Rocky llount in 1986 rere Juvenile Roanoke slabshells. Even in
the 1950s, this species was rare ln the l{euse Rlver (tfalter 1954).

Unlik6 nany lforth Carolina m.rssel species, the Roanoke slabshellrs
known range appears to be linited to relatlvely short river reaches in
each drainage basin where it is found. firls increases the probability of
extirpation fron a particular drainage basin should chronic water quality
problens develop o;' a catastrophic pollutlon event oceur.

/
Current Protection. l{one.

Recomendationp. The Roanoke slabshell nay be threatened throughout
i t s@pneed tosu rvey fo r t h i sspec1es1neachs ta teand
deternine its globaf-,btatus. Its relabionship with Elliptio -ludithae
should also be investigated.
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Elliptio waceanarensis (I. Lea, 1863)
T{ACCAT'TAT{ SPIXE

Descriptlon. Ttrls naiad has a noderabely lnflated eltiptical shell
wft6?lI6fil-t angular ridge on its posterior slope. Tlre ventral nargin

is straight. Ilre nnUo has a trapezoidal beak sculpture. Pseudo-cardinaL
teeth are present on the hinge and variable ln shape. Ttrere is a white to

bluish nacre on the lnner sneff surface. A llght to dark brown snooth
periostracum covers the outer shell surface. 0n the gllls of fenales a

trean colored narsupitrn extends along nost of the outer denibranch'
Largest E. waccinawensis speeinens in the tlfC-Ilds (Universlty of North

carollni, rnFrffi-rine sciences nollusk collection) are: Lake

Ifaccaman - Iength ='llt height = 35, lidth = 25 m (uilc-Il'ls #3305); canal
-surroundlng Lake llaccanaw --length = gg, height = 11r ,1d,t! :- 2_8 !E+ -
waccanawenlls - length = 77, height :_49f -width 

= 36 m) (both tilC-I}ls'

un@r ronA lG . .4e rbe r i c i co I1ee i i on ) ;B igCreek -1eng th=80 ,
height =-48, width = 33 m (Ul{C-Il,lSr uncataloguea); ild llaccanaw River

near Lake lfaccamaw dam - length = 50, height = 33, width = 23 w (IrilC-HS

,8557.1) an<l tJaccanaw River near Conway, SC - length = 59, height = 35,
width = 23 m (t i lC-i lS t10364.2).

Ttre original lB63 description by Lea was in Latin. The following

description is an'Eng1ish translation by tea (1856) of the original:
rrshell snooth, triangular, inflated, flattened at the sidest very
inequilaterat, subpiingular behind, rounded before; valves-thin; beaks
proninent; epidernls prownish green or olivaceousr obscurely rayed;

eardinal teeth vety-*atl, conpressedr oblique, double in both valvesl

lateral teebh fong, Ianeliar and straight; nacre bluish white and
iridescent. tt

Gtochldia are suboval, hookless and narginally bilaterally
asymetrical in shape. Iis'hlnge varies fron straight to slightly concave

in appearance. DinLnsions, as ieported in Porter and Horn (1980) are:

rengll  = 0.210 m; heighg = 0.217 m; hlnge length-=_9.144-rm; hinge

tenltUtength ratio = 0.69; helght/length ratlo = 1.04i and hlnge
fenlUrZtreilht ratio = 0.66. Sftape and size appeared identical to that of

Elliotio fisheriana.
fr-1g- spdlg;ft been confnsed fn Lake tlaccanaw with Elliptig ravenell
(Conrad, 1b34) and Lamsills ftrtterkati. Both differ prlnarily from

waccaroawetrsis uy no@ sharp ridgc on the posterior slope

of the shell. i rounded posterior slope ridge ean be present on Larysllis

frrllerkati. Further, L ravenell has a clothlike, velvetyr lou$ht dark

FGi;E.*rr which ri unrffi on waccqnawen.sis. fiie posterior portion

bf l. fullerkatl is frequently green rayea; Cuch green rays are rarely
present on naccamwensls.

As nentton--t6e above descrlptlon, a crean colored narsupiun

extends along alnosb the entire length of tle outer denlbranch of the

femle. It ainllar to that of E. riveneli (Lake lfaccamw forn) and that

plctured Uy rufrer (19?1) for E. i;@-a (=E.-rayelrgti) excepb that lt ts

iot as Urda (anterior view) aF tEFFicturea Uy Fuller. A rcst inportant

disbinction between E. waccanawensis and L. ftrlleTkati -ls that in

nrrtertatt, the narsilpiunffiE venbFal nargin and occupies only the

ffi'alf of thg, outer denibranch. E. wacgamw9nsis narsuplal length

generalty equats length of horizontal porElon of ventral nargln of outer

denibranch.
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paplllae on the branchial aperture of waccarnawensis are si4lar to
those in other Elliptio sps. as there are few mntle papillae follorlng
the posterior b66ial papillae on the inner nantle nargin (Porter'

1985). g7r the lnner nantle nargin of both rnare and fenale E. fullerkati
nantle paplllae extend anterlorly beyond the branchlal papillae for about
1/5t,lr. the length of the ventral nantle nargin.

Range. Ttris species is hrorm only fron lake tJaccanaw related waters
in lforth Carotina and possibly South Carolina.

Heard ( l9?5) has reported findlng tteqty, well-worn shells in the
lower lfaccanaw River (Horry Co., South Carollna).tt This slte is one nile
southwest of Conway, South Carollna. Living naiads resenbling E.
waccamawensis have been collected fron the Conway, South Carolina site by
ffi-rUerfcn (19811, pers. coun.) and by this author (tIilC-Il'lS'
gncatalogued). No other non-llorth Carolina collectlons of this species
are knonn.

In ilorth Carolina Taccanaw Rlver waters, the species is lmown to have
been collected Just below the Lake lfaccaman dan and flve niles northeast
of the South Carolina line where l{C Route 904 crosses the river (Porter

and Horn, 198tla).
Surrounditg mr6n of Lake lfaccamaw is a eanal. I{lthin it, this

Elliptio or sonething very sinilar to it nas collected by A. G. Gerberlch
InE 

-19811 
(tilC-It{S, uncatalogued). Additionally, the species has been

cotlelted by this 4uthor and. others ln Big Creek, a snrall strean that
flows into the eastern side of Lake tlaeca.Ealr. There it seens restricted
to a snall area adJa?Snt to a lJorth Carolina tfildllfe Resources landlng
ra[p. A half a mite above and below the r2EF area of Big Creek, naiads
are no longer presenb.

previous puUttstreO reeords, besides the Lea (1863) account' recording
E. waccanawenlis from Lake tlaccamaw or the tfaccamw River include: Siryson
( tg66@H[ubsandRaney (1946 ) ;Rehde r (1949 ) ( spec ies l i s t edas
Etlioiio comlanatus quadrilaterus Lea, a probable nisidentification) ;
ffi(t e19in ( 1971); stansberv ( 19711; Furler
(19liu, lgTni zuue" and rnriy (19?6); llcDanlel and l{cDaniet (1972);
llorrison (1972, 1973r; Shelley u972r; Sepkoski and Rex (1974)1 Burch
(19?5); Enerson and Jacobson (t9?6),; leard (1975); Fuller !t?79]; Porter
ata Hoin (1980); Davis and Fuller ( '1981); Davis et a1,- (1981); Horn and
porter (1981); i'"t (1983)1 Porter and Horn (1983, f984a (tfaccanaw River),
198ttb) 1 Davis-( 198tt); ard Johnson ( 1984). tNC-Il{S eatalogued-specinens
and lois fron Lake tliccanaw include (inco4lete):#ts 2779t 2780, 3311'
3457,3460, 7099,8557,8558, 8583, 8595, 8599'  9O95t 9873r.9882'  lo l l? '
ioi i6,-1otz5, ioi3o, tot39, iot53, to2o2-10219, 1035!, 103q1 10473'
to48 t i  rOa83,  11008;  11023;  11031,  11062,  110?5,  11081 '  11098,  11102,
11108 ,  11118 ,  11123 ,  and  11130 .

Habitat. Ttre 19?8-1981 survey (Porterr--1985) found large nunbers of
g. wSffiqnsts throughout the lake includlng ln the deepest depths where
Ehe6;E;ate is peag. Average denslty of the species in the lake was

Z2
22.79/m . Highest recorded densiby was 132.3/n . OnIy 13.41 of the
survey saryles dld not contain this mrssel. It
of the lake, but the distribution of it was not
regions.

was found ln all regions
honogenous throughout bhe
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Lowest densities of it were in the shallow sand area of the lake.
Here considerable area periodically becones dry due to lonerlng of water
depth probably related to periods of low ralnfall. Llving naiads are not
ln- such areas of the lake. Highest average densities were from deep sand
where densilies were about 3.2 tines denslties fron the shallow sand
Erreas.

llean values of physical data fron saryles eontaining E. waccamwensis
were not significantly different from nean values of all lake lfaecamw
saryIe physlcal data. l{ean physical data of all sa4les conbaining E.
wacqamalre4sis were (Porter, 1985) :
@eod i sso I vedo l r ygen=86 .9 ( ra r rge=13 -132 | ) ; sed inen t t o ta l

chlorophylt a (uncorrecteO) = 4.72 (range = 0.95-21.6!); sedinent
total chlorophyll a (corrected) = 3.71 (range = 0.00-34.70); sedinent
pheo-pignentl = 2.48 (range = -3.23-34.36) i Ph = 6.93 (range = 5.5-
i.Sl;- i sedinent organic mbler = 4.4? (range = 0-00-35.21); I
sedinent carbonate mtter = 0.68 (range = 0.10-5.78); graphic mean
sedinent size = 2.06 0 units (range = 0.46-4.40) (fine sand according
to Folk, 19?4); sedinent inclusive graphic standard deviation = 0.79
(range = O.Og-i.56) (noderately sorted sand - note Folk, 19741i
sedinent graphic skewness = -0.09 (range = -0.66-0.52) (fine-skewed
sand - note i'plk, 1974); and sedinent graphic kurtosis = 1.10 (range
= 0.63-2.05)'(pratykurt ic sand - note Folk' 1974).

Densities of fu waccanawensis were positively comelated with light
penetration and pH; Ognsities were negatively correlated with: sedlnent
pheo-pignent and nefr-sedinent size (0 units).

Elliptto waccamawensis densities were lower within beds of bhe
ener@ and Spatterdock than in areaE not containing
Uaidencane and Spatterdock. It has been speculated (Porber, 1985) that
the dense root nats present'in l{aidencane and Spatterdock beds hinder
partial to corylete subnergence of the naiad bhus preventing continued
presence in the plant bed substrata by large naiads. Tttis hindrance to
substrate subnergence could put such naiads under stress and eonsequently
affect thelr survival.

Life Hlstorv and Ecologv. Stro{rg conelations exist between denslbies
of llowiirg other noltusks ln I'ake tlaccamaw:
e[I]o.tE f6ffihEa, Erriptio p@' t^amsi119 @' taTppllis
ochracear@ and @lgglq sp. A negative correlatlon

f onty) is lnterestlng as it suggests that
this large gastropod nay be present optinally in take tlaccanaw where E.

1985; Porter and Horn'lracca4ale4sls is not opblnally found (Porter,
1e83). 

-

The syqatric relationship of waccamawensis with nenbers of the E.
lanceolata group has been discussed in Davis et al. (198,|). They saw no
;AFdE iaecanawensls could not live t'rith congeners ln numerous other
rocallties fr-xo-rtn carorina, south carorlna, or Georgiarr. firey realized
however, that there nay be stringent environnental conditionsr frrlfilled
only in Lake lfacca.naw, that only waccanawensis could survive in.

A strong positive comelatlon in E. waccamawensis denslties occurs
wlth L. octrratea densities, - note both are the doninant nalads of the
lake. OF possiUfe ecological significance is that while both naiads are
density correlated with each other, L. ochracea densities are negatively
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comelated with pH, whereas, E. waccamanensls densities are not comelated
with pH. A nechanisn for a slight ecological habttat separation between
the two species is indicated.

The recentty introduced [Chinese Clantr, Corbicula @!gr was shorm
in the 19?9-1981 study (Porter and Horn, 198llb) not to have any effect on
existing E. waccanawensls populations. firis is belng dlscussed nore f'ully
in a papeF Uefng written by this author and which ls expected to be
subnitbed for publlcation in late 1990.

Shetl lengths of folllculata collected randonly for tissue-study
analyses denonstraUeO tfrat nrgsefs fron the rstate Parktr area (southern
enA bf hke) had lengths generally signiftcantly longer than those from
other saqled locations and dld not vary significantty between nonthly
sa.@les. Sone sigRlflcant variatlon dld occur between saryIing nonths at
the rrBoyst tlonretr area (northeastern end of fate)

m lignificant (1! level) correlation was found between shell obeslty
(shell nidth/tength) of E. waccamawensis and nean sedinent size, percent
organic natter or percenE carbonate of bhe sedinent (Horn and Portert
1981 ) .

Reproduction. .Ttris ls a short-tern breeder (bachytictic)' .Tine of
ig5 Eii6tiEEG cfcre does vary from season to season. t{arsupia have
been observed fron April into August. Glochldla have been found in l{ay
through Jufy. Host fish for the glochidia are unhnonn.

Tine of the reproductive cycle can also vary between regions within
the lake (Porter and qorn, 1980). E. waccanalrensis fron the northern
regions in the lake Sten to have a shorter cycle than those fron the
southern area.

In both t9?9 and l98O the percent gravid conditlon 20t occumed one
o

nonth after water teryeratures had risen above 20 C. No late fall
presence of srollen narsupla ltas noted as oceumed in 1979-

Special Significance. Elliptio waccamwepsis l" q"lt of the endemic
nol@ke tfaccanaw that nakes the lake one of the nost
specles rich lakes ln bhe tfestern Henisphere. Ttre nolluscan fauna of the
tife generally ls not known to occup anlnrhere else ln lforth Carolina.
Further, lake llaccanaw and Orton Pohd are the only lakes on the l{orth
Carolina coastal ptain lmorm to be able to support-a diverse unionid
fauna.

fipe Locatltv. Lake llaecamw, North Carollna (Lea, 1863).

Systenatics. A study of the genetic relatlonships of sone of the
sout6-d-ttan-Llc Elllptio sps. Glng attozyne analyses by Davis ( 1984)
additlonally confirned ttrat lgccamawensls nas a valld species. It was
found closest related to g. gggichaeU and E. arcata fron the Florlda
panhandle and an E. comlanata fron the Delmrva penlnsula.

Status. Vulnerable, Category 1. Efflplio wacga+a-wensls is endenle to
tne Ec w dralnage. A large waccamanensis populatlon of unlmown age
structure exlsts thioughout the lake. llean habltat characterlstics for it
in the lake have been determlned. In the lake, E. waccanawensis nay be
best adapted to the deep sand area. There the reproductive potential has
nob been, investigated. However, in the northern shallon sand areas of the

76



Iake, an area bordering high humn density and where hunan disturbance is
ab iis marinrmr length and intensity of reproductive potential (percent
gravid condltion) ana nean length of nrssels in the population are
ifgniftcantly lower tban that knorm present in the soubhern shallow sand
area - an area of lower hunan disturbance. An addibiona.I- factor, relatlng
to the present ecological balance, whlch pernits the m.rssel to doninate
the lake naiad fauna, is the positive comelation between pH density
values of E. waccanawensis. Previous authors have suggested that the pH

of Lake waccarnaffie on-e factor pernitting a mrssel fauna to exist in
it. It bas also been proposed here that the existence of E. waccanawensis
in llaccanaw Rlver is pH related and exists there in dininished iryortance
with a patchy occunence.

Rationale for Evaluation. Elliptio waccanawe4sis is lne nost comon
naiad in Late tJaccanaw. In it, as nentioned earlier, it has an average

2
density throughout bhe take of 22.79/n. It is suggested that while the
n. wactanaweniis population seerur in no danger of extinction because of
Ehe nllnbers of it, present, if the hydrography of the lake were changedt
possibly through increased drainage of the surrounding swa4 areasr or
other nan-caused clanges in environnent of reported habitat and
hydrological varidblei, the continued existence of this endenic species in
the lake would be threatened.

It has been suggested that reproductive capability of the species was
less in the northern portion of the lake than in the southern lake areaS.
This condition nay bdnornal or nay be an indication that the
wacca.nawensis poputatlon is already under stress. Such stress would
af f iecont inu ingreplacementof thespecieswi th in i tsovera11
population.

Cument Protection. Lake llaccanaw is sonewhat protected as it has
ueen@ical Habitat' because of the presence in it of
lGnidia eitensa, the lfaccanaw Silversides - $ee-: Ttrlgatgned_status for
tfaccanat{ Sifversides - Lake tJaccanaw is critical habitat. Federal
Register, Vol. 52, l|o. 67, pp. 11277-11286, Aprll 8, 1987.

l _I

Recomendations. Ttre Lake tlaccanaw E. waccamawensis population needs
perrff iff i t iondeterniningaensttiesanar'-productivecondit1on
fron Imown habitat populations. file labter is iryortant as it is needed to
deternine whether or not the reproductive eapabillty of this species is
decreasing.

nn anntraf or biannual hydrologicaf and benthlc saryIlng progran of
several representative locations should be inltiated within this rfCritlcal

Habitatn designated lake. The purpose of this program would be bo attenpt
to ldentlfY and nonltor changes occurring in the lake that nay or are
affecting the ttVulnerablerr status of the unreplaceable nolluscan fauna in
Lake tfaccanaw. Ttre annual results of such a program mrst be nade
available to the public and interested sclentific comunity.

Aclnowledgnents. Ttre author aclnowledges Karen Horn l{aulb aided by
LorfIFEffiIFFf,irt, Glenn Safrit, Kathin Venger, Lisa L. ttgod' and Rod
Reistr-who assisted ln the 1978-1981 Lake llaccamw study; l'lr. A. G.
Gerberich, U. S. lfational lfuseum of lrlabural History for lnfornation and
South Carolina collected specinens; and Dr. David H. Stansbery, lfuseun of
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Alasnidonta undulata
TRIANGLE FLOATER

(Say,  1817)

Descriptlon. fire shell of this species is generally snallr ranging
UetrGJdE and 80 m. It is ovate to trlangulate-ovate in outline'
valves generatly inflated and thin, although thlckened anteriorly. Ttle
anterior of the shell is broadly roundedr'nlth the posterior rounded below
the nidtlne while generally flattened above. Its unbos are generally
inflated and ralsed above the hinge llne, and located anterior to the
niddle of the shell. Ttre pseudocardinal teeth are sturyy, nunbering one
in the right valve and two in the left, the anterior one being larger.
Ttre lateral teettr are vestigal, sonetines coryletely absent. Its
periostracum ls snooth, yellowish with green or black rays in Juveniles'
and brown or black ln adults. Ttre nacre is gtossy throughoutr generally
bluish white but sonetlnes tinged with pink or salnon. Detailed
description and illustration oi adulEs ls provided by Johnsorr (t970);

Clarke (1981) flgures and describes both adults and glochidia.

Range. This species is broadly distributed along the Atlantic slopet
UeinffiEorded fron nost river basins fron the St. Lawrence River in
Canada to the ApalXchicola River in Florida. In l{orth Carolina, it has

been confirned frdn pieOnont and inner coasial plain sections of folloning
river systens: Yadkin-Pee Dee, Cape Fear, Neuse, Tar, Roanoke, and
Chowan. An old reoord fron the Catawba River (Santee River system) also
exists (Johnson tg?O),but the collection station was not recorded and nay
have been outside thE sbate.

Habitat. The triangle floater is absent from mainstem sections of
riveF{ifiurulng prinarify in their snaller trlbutary streams. Available
evidence indicates that this species eschews rapids or riffles antd, in
I{orth Carolina, appears to be nost comon ln slow noving water on
substrates of mrddy sand. In other areas, lt has also been reported fron
gravel substrates, and ln ponds and canals (Ortnann 1919). Comon
issociates of thls species are $iP.!!g conplanatar l9lglh$ undulatus'
Elliptio angustata, ild Villosa constricta'

Life Historv and Ecologv. Ortd'nn ( 1919) fogn! gravld lndividuals
esse r (18 July through ttfJune). C1arke (1981)

found gravid lnCividuats in August and October. tlo host fish has been
recorded.

Special Slgnificance. lforth Carolina has populations of two forns of
tne @ Systenaties, below). Should these forms prove

to be separaUe species, Norttr Carolina populations of each will need to be
evaluated.

Tvpe Localitv. Delaware River (precise location untmorn)' fylpe
na te f f i i lC Ia rke (1981)des1gna tedUSNl {86249 f ron theupper
Chattahoochee Rlver, Georglar as the lectotype.

Systenatics. Due to lts dlstinctive charaeters, systenatic- treatnent
of tf,EExon fras been stable. It was originally described as l{onodonta
undulata (Say, 181?) and established as the type species for the genus.
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fire genus nane w:u! changed to Alasmidonta by Say the following year after
he found the generic nane l{onodonta was preoccupied. fitis species has two
distinct forns which appear to geographically deternined; Atasnidonta
,'!4!e4g1!g!1tr Lea, 1858 ln the south and Alasnidonta undr$ata (sensu
stricto) in ttre north. These forns are distinguishable in both soft-part
anatory and shell characters. l{orth Carolina ls ln the zone of
intergradatlon and both forns have been found in the state (Fuller 1977r.
Clarke (1981) clearty deflned the differences but did not consider them
sufficlent to elevate A. triangulata to species rank. However, allozyne
analyses should be conducted to confirn his findlngs as nany othels (e.g.

Sirylon 1900, Stansbery 1971, Burch 1973, Heard 1975, Fuller 1977) have
eonsldered !. triangulata to be distincb.

Status. Vulnerable, Category 1.

Rationale for Evaluation. lftrile this specles is lmown fron virtually
every Attantic slope river systen ln the state, its populations are
decining and it ls no longer known fron many locales where it was fornerly
collected. The entire genus Alasnidonta is rapidly declining in the state
and every species of that Senus in the state is being recomended for
protection. Ttre o6uses of this decline are unlrrown but are assuned to
reflect a widespread decline in water quality. Obviously, sone aspect of
the physiology or life history of the Senus renders it especially
susceptable to an gngoing habitat change, therefore all species withln the
genus are being siinifpfy affected. The genus Lasnigona is displaying a
sinilar trend.

Current Protection. None.

Recomendations. Surveys to locate population centers for this
species strould be conducted and, once located, they should be nonibored
for trends in growth, nortality rates, €rnd reproductive success. Basic
infornation on the autecology of the species should al.so be obtained. In
addition, altozyne analyses of the northern and southern forns of the
specles strould be conducbed.
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Alasnidonta varicosa (Ianarck, 1819)
BROOK FLOATER

Descriotion. Alasnidonta varicosa is a falrly snalf sized naiad rith
a rtrffiffiF zuUefffpticar strape. ftre thin shell can reach a length of
65 to 7o m long, with a height of 35 - 40 m and a width of 25-30 m'
The anterior end is evenly rounded, but the posterior end is biangulate
below and ftatly curved above. The ventral nargin can be straightr but is
frequently areuate, especially in older individuals. Ttre posterior ridge
is broad, sonewhat inflated and round. Tlrere is a second faint ridge
above and together the posterior rldges end ln a biangulabe margln. The
posterior slope is flat to slightly concave, usually with numerous short'
low corrugations radiating toward the posterior nargin. The unbos are
Iarge, a iittte inflated, proJecting little above the anterior nargin and
are-directed anterlorly. The periostracum is yellowish or brornish with
nunerous dark green or black rays. Each valve has one smll thin'
triangular pseudocardinal tooth. Lateral teeth are vestigal or lacking.
The nicre is glossy, bluish white, and grades into a pale orange in the
unbo cavity. t{ore iletailed descriptions can be for.urd in Ortnann (1919)'

Johnson (19?0) or Clarke (1981).
/

Range. Ttre brook floater is found nainly along the Atlantic Coast
fronEva Scotia and l{ew Brunswick south to South Carollna (Clarke 1981).

the Greenbriar River (Ohio-l{ississippi RiverIt has also been fOund in the Greenbriar River (Ohio-l{ississippi ttiver
drainage) of lfest tirginia. In general the brook floater is rare south ofdrainage) of lfest Vir6
Virginia.

In lJorth Carolina, A. varicosa has been collected fron the Linville
and Catawba Rivers (Cooper-Santee River systen), the Uwharrie River
(Yadkin Rlver systen), Brown Creek and Littte River (Pee Dee River
systen), ild the Haw Riverr'Bear Creek and Rocky Rlver (Cape Fear River
systen). In 401 collection sltes exanined ln 208 dlfferent streans and
rivers of the Catawba and Pee Dee River systens ln lforth Carolina and
South Carolina, A. varicosa was found at only three sltes in North
Carollna (Keferl, unpuUf . aah). The Linvltle River was the only place
where a large viable population of the brook floater was found. Sheltey
( 198?) records A. varicosa fron 5 slbes ln the Haw Riverr Deep Rivert
Rocky River andlear Creek of the Cirpe Fear River systen. Accordlng to
Johnlon (19?O) the brook floater is sonewhat rare trouth of the Potonac
River and this certainly seenst to be the case.

Habitat. Accordlng to Ortnann (1919), A. varigosa is nost.abundant in
snatiltreans with gravelly bottons, and prefers strong currents; thus lt
ls frequentty found in and near riffles. Johnson (1970) states that the
brook ifoater rrllves atrtng rocks on gravel substratesl also on sandy
shoals, especlally in rapids and riffles of smll rlvers and creeks[.
According to Fuller (191n the charaeteristic habitat of the brook floater
is the sand ftoors or gravel rtffles of snall, upland, rapidly flowingt
oxygen-rich streans in upper portlons of river systens. fite largest
popufation of A. varicosa I have observed in llorth Carolina was near the
nouttr of the Utnvltfe ntver. l{ost of the naiades collected or observed
were foqnd ln a sandy or sllty substrate ln the cracks between nedium to
large boulders atong a steep bank in 1 to 3 feet of water. The current
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lrEul relatively slow along thls bank. fire Linvitle River is a trout stream
which now flows lnto Lake Janes, an iryoundnent of the Catawba Rlver.

Life Historv and Ecologv. Ortnann (1919) states that the breeding
Uegi ia appear in Septenber and overwlnter. fite
glochldia can still be found in the narsupium in l{ay. Discharge of the

llochi<lla was observed by Ortnarur on ilay 3. According to Clarke (1981)
the fish host ls unlmonn. Fuller (1977) states that fish host for
Alasnidonta narginata Say, 1818, a elosely related specles in the
ffissiFpl Ri er system, are lmown, and they should serve as guides ln
establishing the fish host for A. varicosa.

Clarke (1981) states that A. varicosa is nost frequently found
assoclated with Elliptio comfanata lLigtrtfoot, 1786) and less,frequently,
Strophitus unauffiasntdonata ,f"dur?F (say 1817) and in

@, Grearttirffiaeus' 1758).
firis sfecies is a preferred food for m.rskrats in the Linville River, llorth
Carolina.

Speclal Siqniflcance. I an not aware of any special significance of
the brook floater.

IYpe tocalitv./ Acco"ding to Siryson (1914), the type locality for A.
varl@kill River near Philadelphia, Pennsylvania. The
ho6type is in the pLneva l,tuseum, Geneva, Switzertand.

Systentics. ftr€JUrook floater wtut originally described as
valliqqqa lanarcr, 1819. It was placed in the Senus Alasnidonta
Iffi Atasnodon corrugata DeKay, 1843 and @ rugurosa lfood,
slrnonlrus (Siryson, 1914). 

,
Status. Vulnerable, Category 1.

Ratlonale for Evatuation. As stated earlier, !. v,aricosa is rare in
Uort n three tocalities ln 401 sites of the
Catawba and Pee Dee River drainages. Shelley (1987) records lt fron Just
5 localltiea in the Cape Fear River,Systen. Clarke (1983) did not flnd it
in the Tar River systen and ttalter (tgS4) did not find tt in the lleuse
River systen. It is evldent that the brook floaterr is rare and should be
consldered threatened in l{orth Caro1ina.

Current Protection. The brook floater is not proteeted at this tinet
but it was llsted by Fuller (1977) under speclal concern.

Reeo@enQ4!1enq. Ttre dlstrlbution, ecology and llfe history of the
Urooffi be earefutly exanined ln lforth Carolina.
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Strophitus undulatus (Say, 1817)
SQUAIIFOOf

Descrlption. Shells of the sqr.rarfoot tend to be rather thin and
fraglffi,ns Day reach 90 to 100 m in length in llorth -Carolina. Of

the ten splcbens ex'i'ined, the height to length ratio ranged fron 0.60 to

0.62, and the width b fengilr ratio ranged fron 0.34 to 0.41. Shells tend

to be snooth and shiny. ffre color nay range fron yellowish to dark brorm.
Green rays nay extend over the entire surface of the shell. fire anterlor
end is rognded and the posterior end is rounded also except a straight
nargin nay exist near tle terninus of the posterior rldge. The dorsal
narlin is stralght with the nnbos extending above this nargin. The
venErat nargin is regularly rounded. Growth rests are clearly evident
when the sfreff is neld toward a bright fight. The posterior slope tends
to be roughened even on shells tending to be snooth. lateral teeth are
absent ana tne pseudocardinal teeth are vestigial in each valve. The
nacre tends to be iridescent and ranges in color fron gray to blue. T'he

naere nay be extensively colored salnon.

Range. The squawfoot ls both an Atlantic Slope and an Interior Basin

speclil It is forprd throughout, the l,tisslssippi and Ohio drainages from

Clntral Texas to tAUe Hinnipeg, Canada. In the Atlantic Slope ib occurs
fron bhe Savannah River in Souitr Carotina to the St. Lawrenee River in

Canada (Johnson 197il. During recent surveys of the Catawba Drainage
Basin, Kefert ana Sfrelfey (1968) found no shells or live individuals of
the squawfoot. lft:neFdus streams, creeks, rivers and otlrer areas in the
pee Dee Drainage Basin in North Carolina lrere surveyed by Keferl and
Shetley ('t988); however, only eight live individuals and sone shells were
fotrnd in l0 creeks. In the bape-fear Drainage Basin, Shelley (1987)

sbates that the squawfoot has only been found in Chathan County. The

squarfoot has recently been identifled fron several upper-l{euse River

trtUutaries by Adamc iunpuUf. data) and by Aldennan (unpubl. data). During
recent surveyl of the tar niver Dralnage Basin, Iive individuals have been
identified fi.on only 10 of 93 survey stations (A1dernan 1988).

Habitat- Thls species has been, taken fron silt, sand, _gravel and
nixeffi*rates. Ttrroughout its ringe it has been found fron headwater
streans to large rivers ana tafes to a depth of 4 trters (Gordon and
tayzer 1989).

Life Historv and Ecologv. firis is a-long-tern breeder with gravid

re t bhe year (Gordon and l"ayzet 1989)'
Heruaphrodltic squawfoots have oecasionally been found (van-der Schalie
tgTO). Ellis and tretn (1918) identified the green sunfish (Leponls

cranift,rs) as one fish host, ?trd Baker (1928) identlfied the creek chub

tmt- atronacuiatus) rnO me largercuth bass (lllcropterus salnoides)
as other fish hosts.

Special Significance. This is the only species of Strophitus found in

Uoth the Interior Basin and Atlantic drainages.
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Locality. No tlpe loeallty ras llsted by Say; however, Johnson
(1970) restrictC the tlrpe tocality to the Schuylkill River, Philadelphta
County, Pennsylvania (near Philadelphla).

S!a!Ug. Vulnerable, Category l.

Ratlonale for Evaluation. fn the Tar Drainage Basln, where extensive
zurveys have been conducted during recent years, fener ttlan 30 live
sqgarfoot nrssels have been for.rnd. Tlrls ls a very low nunber consldering
that several thousand Iive nrssels trave been ldentlfled to specles
throughout the basin. Also, fen signs of successful reproduction have
been observed in the basln. Additionally, this species appears to have
declined since Clarke ( 1983) coryleted his recent survey of the Tar fron
197? through 1982. In general, throughout its range ln lforth Carollnat
the squawfoot ls a relatively rare nrssel and there are few slgns of
suceessf\rl reproduction .

Britton and Fuller (19?9) only found one station in the vicinity of
the Savannatr River Plant with the squawfoot mrssel. In the upper Potomac
River, tfest Virginia, Taylor (1985) considered the squawfoot to be
uncomon. He only .found one live individual while surveylng 13 stations
in this area. /

Although widespread ln the Interior Basin, the squawfoot is now an
uncomon species in sone areas. For exaryle, Ortmnn (1918) considered
the squawfoot to bg abundant throughout the Clinch River; however,
Ahlstedt (1984) found,the species to be an extrenely rare species in the
upper Clinch River r?'Tennessee and Vlrginia and to be extirpated fron the
nain ctrannel of the river. It has also been extirpated fron the nain
channel of the Tennessee River.

Both before 1979 and after tfre 1983 m.rssel dle-off in the Powell
River, Virginia and Tennessee, Ahlstedt and Jenklnson (1987) found no
squawfoot nrssels. Up to 30 ntrssel species were found ln the Powell River
during the zurvey periods.

In the upper Ohlo River, lfest Virginia, Zeto et al. (1987) found
significant urssel diversity around sone of the 0hlo River islands. Of
379 mrssels found ln the Greenup pool, only one fresh shell of the
squawfoot was found (0.261 relative,abundance). At five stations in the
Bellevilte Pool ln the Otrio Rlver, bnly two fresh dead shells were found
(0.18t relatlve abundance). Trenty-four species oflmrssels were found ln
the two pools.

In a survey of 229 niles of the upper llississippl Rlver from Prescottt
tlisconsin to Dubuque, Iowa in 1977 through 1980, Ttrlel (1981) found thab
onfy 0.61 of the 21663 brail runs conducted ln the area produced squarfoot
urssels. In fact, the mJority of the areas surveyed produced no
squanfoot mrssels. Also, the sqnawfoot has delcined fron 1.51 of the
total catch ln the early years of thls century (Grier 1920) Eo O.2l during
Tlrlelrs (1981) survey period around 1980.

tn 1987, l{lIler (1988) surveyed poof ? ln the l{isslsslppi Rlver'
l{lnnesota. (firts area ls part of Ttrlelrs surveJr area.) Of 2087 mrssels
found representing 23 species, only one squawfoot was found.

In llissourl, Buchanan (1987) found the squawfoot to be a relatlvely
uncomon species in the Bourbeuse and lleranec rlvers soon after and about
seven years after a nrssel die-off. Only one mrssel out of 2r25O mrssels
fognd during the survey of the l,leramee River in 1978 ltas a squawfoot. No
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squagrfoot nrutsels were found during the 1986 survey 4i9h totaled 1999
nrssels. In the Bourbeuse River aurfng 19?8, 29 of 1090 total nrssels
found durlng the survey were squirwfoot-nrsseis. In 1986, only 6 of 2113
nrssels were squarfoot mrssels.

Finally, it shoul<l be noted that there are nany references to the
squawfoot iir ttre recent literature, relatively speaklng. However, nany of
the referencea do nob give a sense of the relative abundance of the
squawfoot at a particutar statlon. Therefore, we do not lmow 1f tt is
comon or not at that l0eabion.

Cunent Protgqb:Lon. Little protection cunently exists for this
specffina. Sone protection ls ertended to the populablon
otcuging in Swift Creek, a trlbutary of the Tar River whlch provides

habitat ior the Tar River spiny mrssel. l{easures used to protect the Tar

River spiny Er$tsel shou.l-d also protect the squawfoot in this creek'

Recomendations. Addttional research is needed to deternine the cause
of diliparenffiw reproductive success rate for this species.
Considerlng that, both of its lctown fish hosts are relatively colmon
species, i[ is unlikely that fish host availability is the cause of the

apparent tmsuccesst\rl reproduction or survival of the young.
Additionalbyr/a rangl-wide survey nay be needed to deternine if this

species needs expanded federal protection.
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Torolasm pullus (Conrad, 1838)
SAVANIIAH LILLIPT'T

Description. Toxolasna pullus has a snallr oval or eltiptlcal shell'
e fargp specinen nffi m long, with a height of 19-20 m and
a wldth of 15-16 m. Ttre shell is somewhat inflated. fite shells are
sexually dinorphic. Ttre females have a broader nore truncated posterior
end, nhereas the nales have a namower rounded posterior end and a point
below the nedian line. The ventral nargin is curved in rna'les and straight
in fenales. The posterlor ridge is double, sonetines broadly roundedr but
usually angular, Ttre r.rnbos are proninent. The perostracum is satiny and
coarse because of the nuneroust closely spaced gronth llnes. The
periostracnm is nost frequently blackish. Johnson (1970) reporbs that the
periostracum ls sonetines brormish, greenish or olivish and with obscure
very flne green rays. Ttre left valve has two trlangular pseudocardinal
teettr. Ttre right valve has a fairly large triangular tooth. The nacre is
bluish white with a pink to purpltsh iridescence at the posterior end.

Range. Ttre range of the Savannatr lilliput is fron the Attanaha River
Systffi Georgia to the l{euse River Systen ln llorth Carotina (Johnson'
19?O). In North C4rolina, it has been recorded fron the Catawba River
drainage of the Ccioper-tfateree-Santee River Systen, the llew Hope River
drainage of the Cape Fear River Systen and the l{euse River Sysben
(Johnson, 1967). phelley (198?) recorded L. pullus, fron University Lake
at Chapel HllI, Orhngg County and Rocky River, Chathan Cotrnty. Gerberich
(pers.'cotm.) iounaT. pullui in the Tar River and Porter and Horn (1980)
fron the tlaccamaw niver Systen. I found T. pullus in the Little River
dralnage of the Pee Dee Rlver. In nost cases the naiad is rare.
According to Fuller (197n the only thriving populatlon in North Carolina
occurred in University takel, near Chapel Hillr Orange Counby.

Habitat, Ttre Savannah lilliput lives ln still shallow water near the
uanrs or streams and ponds in mrd or sand (Jobnson, 1970)' r have arways
found the Savannah fllfiput near the shore in less than 6 inches of water
usually in a sandy or silty sand substrate. firey seen to exist in snall
colonils. They are easlest to fin{ when the water is low and still
dropping.

Life Historv and Ecologv. lfothing is lcrown about the llfe history of
the Savannah lilliput.

Speclal Slgniflcance. Ttre genus Toxolasna ls distlnctive because of
tne @Ie on the inner edge of each slde of the mntle
in front of tha branchlal openlng. Toxolasna pullus is the only nenber of
the genus along the nid-Atlantic slope anA tt is the snallest of the
Atlantic slope nalades.

lYpe Localitv. Ttre type locality for Toxolas_na pullq is- the tJateree
nfveffiutfr Caroflna (Johnson, 19?0). Johnson also states tbat the type
is lost.

Svstenatics. Toxolasna putlus was originalty describes as F-&._P9llus
Uy Conraa. ftre onfy synonyn of t. pullus is Caruncullna patrickae Batest
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1966. Johnson (196?) synonynized C. patrlckae with C. Elf99. The real
debate concernl.ng the nane of the Savannah lilliput has been over the
validity of the genrn name Toxolasna. Rafinesque introdueed the nare
Torolasm in 1831 wlbh Unio lividqg-as the-type species- C?$49u11na was
frffi-ucea as a subgenuffi Lamsiffs by Siryson (in Baker^1898).
Frierson ( 1914) replaced ttreEUgenus Caruncullna Baker, 1898 with the
subgenus Toxolasna Rafinesque, 1831 and stated that it should be a genus.
Oriiann (lffivated Carunculina to generlc rank. Ortmann (1919) used
the genus Toxolasna anA ttren Ortnann and tlalker ( 1922) disregarded
Toxolasm be-e the t5rpe species trlo. lividgs ls a nonen dubiun. Since
thaF researchers have used both Carunculina and Toxolasna. Stansbery
(1976) states that the generic nane Torolasm is vatid because U. fivi9pg
is identifiable fron the original type. for addlbional background on this
taxononic problen see Johnson (19?O) and Bogan and Parnalee (1983).

Status Vulnerable, Category l.

Ratlonale for Evaluation. FuIIer (1977, stated that 9?ru+guli.qa
(tox d that was sufficient Justification for
;offiI-ni It enO-gngered. Since that tine. very few other populatlons of

this speci6s haver6een found. Keferl (1981) found it at a few sites in
the Ohoopee River in the Altanaha Rlver Systen and there probably several
good populations elsenhere in that-syslen. In llorth Carolina it is
definitlfy a rare paiad. In a 1986-198? survey (Kefert, unpublished) of

the Cahwla River iSysgem, Lynches River Systen, Saluda River Systen and
pee Dee River Systefr-ln North Carollna and South Carolina, nhich included

sone 452 sites in 237 different creeks, sbreams and rivers, only two
specinens of Toxolasna pullus were found in the Little River drainage of

b l r ePeeueen@Fu l l e r (1977 )conc Iuded ' t h i s i sa ra re
naiad. fire Savannafr fiffiput should be considered threatened in llorth

Carolina.

The Savannatr lllliput is not under any protection

Recomendatlons. Ttris species ,is particularly vulnerable because it

riveG@ffi the shore. tlariy streAns and rivers are receiving a

lot nore pressure by people riding ORVts (Off Road-Vehicles) up and down
river bedl. Ttrese lhoreline habttats are very easily disturbed. Surveys
are needed go locate the widely scattered populatlons throughout the
southeas!. Once good viable populations are found, large sections of the

river or sEream aiound Ehese populations will need to be protecbed.
putting the species on a list and giving it protection will not save the

speclel. fire delicate shoreline habitat will need to be protected and
drat my entail protecting an entire section of the stream or river-
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Vlllosa varuxenensis (I. Lea, 1838)
HOInITAIT{ CREEKSTIELL

Descrlptlon. Ttre nountaln creekshell reaches a lengbh of 60 tmr a

heigf,T:6F36fi'and wtdth of 24 m. According to SrnTson (1914) the shell

fs efftptlcal or irregularly obovate, sonewbat inflated, with a poorly

developk posterlor riOge and low beaks. The rnale has a long ellipticaf
shell ina a noderatety inarp point nidway up the posberior nalgln. The

fenale has a large proninent narsupial srelling at the base of the
posterior nargin ana tfre shell is truncated fron the base of the posterlor

irargin to the polnt which ls two-thirds up the nargln. The periostracun

is dutt, varying fron dirty barmy through ollve to nearly black. Tlrere

are two sturyy fseudocardGaf teeth in the left and right valves. One of
the pseudocarAfnaf teeth in the right valve is vestigial.. There are two
curvLd lateral teeth ln the left valve and one in the right valve. The

nacre color varies fron dirty purpllsh-white, salnon to dark purple.

Range. According to Sirysorr ( 1914), Villgs+ vanureneEsis is for:nd in
gtre ffi-erland and Tennessee River systens and the upper Coosa River
dralnage. Starnes.and Bogan (1988) recorded V. vangTenensis.fron nunerous
drainales in the ufper, niddte and lower Tennessee River systen. Starnes
and Bogan (198S) also recorded this species-from the Connasauga River in

the upfer Coosa River drainage. Dawley (1965) 1ist99-L._vanuxeoeqsis._fron
the Hiwassee River;drainage. Starnes and Bogan (1988) also recorded V-
vanuxenensis fron ihe,Hiwassee River drainage and the French Broad River
ffiilnage since 1960i-'Both the Hiwassee River and French Broad River
draha[es include l{orth Carolina. It was not listed fron the Little
Tennessee River, a third dralnage which includes lforth Carolina.

Habitat. The nountaln creekshell has been recorded from all sizes of

riveflstrearns sfi creeks. Van der Schalle (1938) recorded {icror-va
virnuxenensis fron the Catraba Rlver drainage ln a creek, a nediun-sized
Fi--O a-targe river. Van der Schalie (1981) recorded t't. vanuxenensis.-
fron nostty cre6fs ln the upper Coosa River drainage. Even though sone of

Bhe general condltions have been recorded for streams and creeks that
contiined I. vanuxenensis (lfeves anfl ZaIe 1982r Starnes and Bogan 1982)t
the speclrlc rra6lEffi-not been dbscribed-

Life Historv and Ecolow. Neves, lleaver and Zale (1985) found that
grav h Big l'ioccasin Creek, Russell County'
iirginla in sprlng and fall. Ttrey also fonnd that glochldla fron Y. -
vanirenensls woufa encyst and netanorphose on three species of sculpin
(@f, c. bairdi and c. cosnatus).

Special Signiflcance. The nonntaln creekshell does not have any
apparent special slgnificance.

firpe Localltv. fire type locglity q9l-ry valulenensi? Lear 1838 ls
the Cumbertand RTver, TennLssee (LeJ t838). rtre trorotype-Is USI{I{ 85146
(Hurd, 1974).

Svstemtlcs. Unlo vanu:ene4sLs has been placed ln the genus l'llcroutra
Uy nt6-ro-tr cdfiri@Fors. Hurd (1974) discusses why
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l,licronva eannot be used. Frierson (1927) put this species in the genus

Laml-silis and the subgenus Villosa. Tlnere are nunergus-Yy.nonrys for !,
ffisis. Frierson (tg27f gives the rcst coplete list of slmonyns
for this species.

Status. Vulnerabler Category 1.

Rationale for Evaluation. Slnce the rcnntain creekshell appears to be

rest River and Hlwassee River drainages in l{orth

Carolina, the species is rmlnerable. fire nountain creekshell should be

considered threatened in lforth Carolina.

Currenb Protection. fire nountain creekshell does not cumently
rece@[o r thCaro I i nap ro tec t i on .L inzey (1978) inc Iudes
V. vanuxemensis on a list of endangered species in Vlrginla.

Recomendations. As nentioned prevlouslV, it is iryortant to survey
aff tfre fennessilVsten drainages in lforth Caro1ina. fire results of that

survey should satisi! any doubti about the abundance or distribution of

this species in l{orth Carolina.
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Lamsllis cariosa (Say, 1817)
YELLOU LAilPT.IU$SEL

Description. The perlostracum ls smooth, shlny, and usually yellow

wiWrli6-ne-wnish freckling or patches on sone surface areas. Rays nay
be present - usually on the posterior slope but nay ertend torard the
antlrlor end resulting ln over ha1f the shell being rayed. Fena-I-es are
obovate or subovate resu.Ltlng ln a rather short high shape. -llales are

elongate and ellipticat. Sfreffs nay reach 130 m in length (Johnson

tg?gi; however, during recent surveys ln lforth Carolina, shells ranged
fron-iS to 87 ;n in length for live L. cariosa (Aldernan 1988; Aldernan,
pnpubl. data). fire nacre ls usually white to bluish white.

L. cariosa can be easily confirsed with !. ochTacea. However' a
refia-Uf6ffinguishing characteristic for L. cariosa is the presence of a

namolr interdeniun between the lateral and pseudocardlnal teeth - a
feabure absent in L. ochracea shells. Addit,ional descriptive infornation
is available ln Johnson (1947' 1970).

Britton and Fuller (1979) and Fuller and Bereza (1974) add that a
distinguishing characteristic of fenale yellor larymrssels is tlte
develofnent oF tne nantle, anterlor to a large darkly pigoented "eyespotr[
into a strongly deyeloped flap of tissue on each nantle lobe. Also, the

ventral m"gin of 
'the 

narsupir.rm is darkly pignented (Britton and Fuller

1979).-Horyison 
(19?5) pelieved that, L. ochracea belonged in the Senus Leptodea

because fernales haveSo nantle flaps as in yellow la4mrssels.

Range. The yeltow tarynrssel is formd fron the lower Ottawa Rivert
CanadlGstward to the Sydney River, Nova Scotia then south to the
Ogeeehee River Drainage basiir in Georgia (Johnso:r 1970). At one tine this
sfecies probably rangeO throughout nost of the Atlantic drainages in North

Carolinal however, historical records provided by Johnson (1970) come from

the Coop6r-Santee, lfaccanaw, Cape Fear, IUeuse, Pamlico, and Chowan
dralnages.

In a recent survey for tasnigona decorata and Al+sni{onB g!S. ln

the Cooper-Santee and Pee u@t ana Snetley ( 1988) found
no llve individuals or shells of L., cariosa in lforth Carollna.

Shettey ( 1987) identifles me-ttaw anA Oeep Rlvers in the upper Cape
Fear as stles produclng L. carlosa. Recent evidenCe indicates that t!.

canlosa is no longer presenm-tlrls area; however, a large_nonreproduclng
milis sp. can be 

-found 
in sone areas of the upper Cape Fear (Ad"*o,

Fffiom]. Johnson (19?O) eramined a specinen of L. cariosa from the
bape fear in Cunberland CounEyl howeverr no recent surveys have been
unbertaken to verif! its continued existence ln that area of the river.

Speclnens fron the ileuse River Drainage Basin examined by Johnson
(19?0) cane from the Eno River in Durhan County and fron the Neuse River

and Swlft Creek in lfake County. Surveys nere conducted by Aldernan during

1988 and 1989 ln lfeuse River tributaries. Lamsilis cariosa specimens
were found in the South Flat River in Person County, bhe Flat River in

Dgrhan County, the Little River in Durhan County, and the Little River ln

Johnston County.
tflthin the Tar River Drainage Basln, approxinabefy 40 live yellow

laqmrssels have been founO at i? statlons fron around Tarboro upriver to
the headwaters in Person County and in Swift and Fishing Creeks (Aldernan
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1988; Aldernan, unpubl. data). It is undebernined nhebher this specles
has iteclined significantty within the basin since Clarke ( 1983) co4leted
his surveys for the Tar River spiny mrssel fron 1977-1982.

Records fron the Roanoke and Chowan rivers ln llorth Carolina are
unknorm at thls ti-De.

Habitat,. Ttre yellow laqmrssel erists in mny different babltats;
nowever, it appears to slightly prefer the shifting sands ln relatively
fast flowing, nediun sized rivers and nediun to large creeks. Although
never corlncrn at any station in lforth Carolina, it ls not unusual t'o find
an individual yellow larynrssel ln shifting gravel/coarse sand substrates
or in gravel/cobble habltats. In fact, this species is a relatively good
indicabor of the potentiat presence of Etliptio steinstansana, a species
which prefers gravel/coarse sand habitats in the Tar River Drainage Basin.

Life History and Ecologv. Ortnann (1919) believes that the yell9w
rary@ic. Ttris belief is supported fron findings of
gravta fenales fron June, July, and Septenber in the Tar River (Aldernan
iggs). Linited survey actlvity has been coryleted in the Tar River during
August; however, it can be assumed that gravid fenales are present during
Auftrst. Addi3i6nadly, gravid fenales were found in the Flat River, Durham
County in late Septenber and in the Tar River, Edgeconbe 99*ty in nid-
OcbbLr (Atdernan, unpubl. daba). Richard Tankersley (1988) examined the
gtochidia of a grayid femle taken fron the Tar River in Granville County
around the beginning gf JuIy. The glochidia are typical of mny other
Lamsilis species' gT6chidia when coryariso:ts.are nade with figures
promaea-by Coker et al. (1921). Johnson (1947) believes that the host
for L. cariosa nay be the alewlfe or other nigratory fish. This nay be
true-for sone populatlons of this mlssel speeies, but there mrst also be
freshwater host(s) since the yellow larymrssel is found in isolated creeks
and rivers in the Neuse and Tar Drainage Basins.

In the Tar and lleuse river drainages, the yellon larymrssel can be
fopnd associated with virtually every other u.rssel species found in those
basins as tong as sone sand, gravel, or cobble habitat is available in the
area. In general, if other rare apecies such as Alasnidonta undulatat
Alasnidonta-heterodon, Strophitus qPdulatus' Ellipt+g - Iancqql?ta'
ffiiaiC, Eltiptlo steinstansana., Larygili.s radiata or
Fusconaia msonl are present at a stationt the yellor la.rymrssel wlll
often be present there also.

Speeial SlEniflcance. l{ost of the eight speeles ln the Senus L?4Psi11s
ar@t l{orth Carollna. For unknown reasonsr entire
genera of freshwater nrssels are declinlng throughout their r€rnges - sone
nore than others. In the case of the yellow larynrsselr only larger
individuals have been found as a resuLt of recent surveys. Even ln
mskrat nlddens, only adults have been found throughout their range ln the
Tar and upper lleuse dralnages. Before the species becones extirpated
throughout nr-ch of lts range in lforth Carollna, we need to know why it is
failing to reproduce auccessfnlly. It nay be found that the yellow
Iarymrisel is one of the rcre sensitive aquatlc species affected by acid
precipltation.
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Rablonale for Evaluation.
species in llorth Carolinar we
in this state.

Trrpe Locallty. Schuylkill River, near Philadelphla, Pennsylvania.
me 6iEEIiffiFE was tolt; however, the neotype ls at Harvard Universlty
(t{Cz 1?8839) and is a fenale (Johnson 1947).

Status. Vulnerabler Category 1.

Because reproductlon is not evident in thls
can antictpate a naJor deeline in its range

C1arke, A.H- 1983.
proJect rePort

Current Probection. lfone. However, better stewardship of drainages
prov@isted endangered species (such as the Tar River

spiny tnulsef) wlII also provide a degree of protection for the yellow

Iarymrssel.

Recomendatlons. The host for this species is unknonn. There is a
neeoff i t rehostspeclesanddeve}opabetterrmderstarrd1ngof
the yellow 1arynrssel,s preslnt range and status in North Carollna. Alsot

as wift the other rare ntllssel species, there is a need to rcnitor the
yeltow larymrsset's populations regularly. Addltionally, a better
irnaerstanding of tle- species' blology and ecology will provide insight
into why successft/I reproduction is not present in this species.
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Lanpsi I is
WACCAMAW

fu l le rka t i  R .  I .  Johnson,  1984
FATMUCKET

Descript ion. The shel l  of  LampsiLis ful lerkat i  is el l ipLical  and
modeiately inf lated. Shape of males is somewhat simi lar to that of
ElLipt io .waccamawensiy but wi ih the poster ior r idge not as angular as on
waccarnawensis;  the female ful lerkat i  is broadly rounded poster ior ly.
Eiter ior ly t ,he periosbracum is medium to dark brown with fhe poster ior
third tending to yel low with green rays. There is a double- looped beak
sculpture on the umbo. Nacre color on bhe inner shel l  surface is pink-
lavender in varying shades of br ightness. The pseudo-cardinal teeth on
the hinge ane pyramidal.

No di f ference in obesity (shel l  width/ length) was nofed between male
and female L. fu. l , . Ierkat i  (Horn and Porber 1981).

A di f feience in the shel l  shape variable ' rheight- length rat io 'r  of

female !. fullerkati lrom Waccamaw River and from Lake Waccamaw was
suggested -Ehi.gner rabio being presenb in the r iver specimens than in
the l-ake specimensl r iver daba was insuff ic ient for s igni f icant comparison
( H o r n  a n d  P o r t e r  1 9 8 1 ) .

The marsupium of the female has a dark margin and occupies only the
poster ior hal f  of  the outer demibranch. A smal, l  postbasal-  mantle f lap is
on mantle margin sl ight ly anter ior of  incurrent siphon (branchial

aperfure) of the female. On the inner mantle margin of both male and
female, manble papiJ. lae exlend anberior ly beyond the branqhial  papi l lae
for about 1/5Eh the length of lhe ventral  mantle margin.

The rays and Lessened sharp angular r idge on fhe poster ior shel l -  s lope
of L. ful l -erkat i  help separate i t  f rom E. waccamawgnsis ( the lat ter
genera t ty  i s  w i thout  rays  on  i t s  pos ter io r  sur face) .  In te rna l l y ,  severa l
mantle di f ferences bebween tbe species are observable. The branchial
aperture in waccamawensis seems compressed int ,o a semi-tubel ike strucfure'
this convotut ion 

-(wkrictr  
can be noled without magnif icat i .on) has not been

noted  in  L .  fu l ]e rka t i .  Fur lher ,  the  manf le  pap i l lae  near  bu t  s l igh t ly
anter ior of  t t re branchial  aperture of L.  ful lerkat i  are not present on
the nanl l .e margin of waccamawensis.  These papi l lae may not be as strongly
developed on male 1. fuf tert<ai i  as on female L. ful lerkat i .  The posbbasal

mantle f lap present in female L. ful lerkat i  is not presenf on E.

ryacqanawensis.  Soft  part  anabomy of ful lerkaLi is further descr ibed in

Gr fTq-g3).-
Largest, L. ful lerkati specimens in the UNC-IMS (Universify of North

Carolina, tnsti tute of l larine Sciences molLusk collection) are: Lake
Waccamaw: nale -  length = 61,  he ight  = 32,  width = ?2 nm (UNC-IMS #10183;
length = ?0, height = 40, width = 23 nrn (UNC-IMS uncatalogued). femal-e -

fen[ tn  = 54,  t re i [n t  = 33,  width:2 ' l  tmr  (UNC-IMS #10270) ;  J 'engbh = 62,
neignt = 35; wiOifr = 24 mm (UNC-IMS uneabalogued). Waccamaw River (North
Carotina): female - J"ength = 61r height = 35, width = 24 ron (UNC-II ' iS
#8550) .  Waccamaw River  (South Caro l ina) :  male -  length = 31,  he ight  = 20,
width = 13 rnr (UNC-iMS lr18592).

The or ig ina l  Johnson (  1984)  descr ip t ion is  as fo l lows:  r rShel l  smal l ,
seldom exceeding 50 rnm in J,ength. Outl ine elongated rhomboidal, to long
el l ipb ica l .  Valves subinf la ted,  th in ,  inequi la tera l .  Anter ior  end
reguiarly noundedl posterior end sl ightly biangulabe and pointed toward
the base in the male I female broadly rounded and somewhat expanded in bhe
postbasal, region. Ventral margin sbraight, sl ighfly curved, or
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occas iona l l y  a rcuabe rough ly 'para l1e l  to  the  a lmost  s t ra ighb 'dorsa l  marg in

which forms an angle wit ,h,  bn-merges impercept ibJ-y wiLh lhe obl iquely

Jescending margin. Poster ior r idge high somewhat angular,  usual ly wibh a

faint sec6nd r iOge above ib ending behind in a broad point in bhe male.

Umbos rather straip but not ful l  or high, located in the anter ior quarter

of the shelt ,  their  sculpfure not observed. Periostracun rather smooth

wibh  de l i ca te  g rowbh l ines ,  genera l l y  ye l low ish  or  b rown ish  green,  w i th

ra ther  f ine  dark  g reen ish  rays  o f  vary ing  w id lh  o fben v is ib le  over  the

ent i re  sur face .
Left  valve with two stumpy pseudocardinal teeth, one in front of  the

other,  of ten of almost equal height.  Hinge l ine short  and narrow, two

short  al ,most straight lateral  teeth. Right valve with one tr iangular

fseudocard ina l ,  .n i  a  ves t ig ia f  one be fore  i t ;  one  la te ra l  too th '  Beak

tavi t ies very Shal low, with a few dorsaL muscJe scars. Anter ior and

poster io r  ad iuc tor .musc le  scars  and pa l l ia l  l i ne  d is t incb '  Nacre  purp l i sh

oftef l  lur id and spol led'  somewhab ir idescent ' ' r

Glochidia have valves that are bi lateralJ 'y synrnetr ical ,  hookless and

purse shaped. There are eye spots near lhe ventral  border '  The hinge

i ine  is  s t ra igh t  w i th  bhe umbos ex tend ing  s l igh t ly  above the  h inge l ine

g iv ing  th is  l ine  somet imes a  fa lse  convex  appearance.  D imens ions '  as

iepor [ea  in  Por te r  and Horn  ( f980)  (under  Laqre? i ] i s  sp . )  a re :  leng th  =

0 .222 mm;  he igh t  =  0  .276 rwr r ;  h inge length  =  0 .120 mm;  h inge length / length

ra t io  =  o .16 ;  he igh t / leng th  ra t io  =  1 .241 and h inge length /he igh t  ra t io  =

0 .44 .  Separa t ion  6 l  g tocn ia ia  o f  th is  spec ies  f rom bhe very  s imi la r

glochidia of Leptodea ochracee and Lamppi l is.c lPcala can.be accomplished

Errrougn compaffiTr Efiffi inge rengths and-the folJ.owing ratios: hinge

:.engt6/tengtf , ,  hinge J.ength/heignt.  LamPsi l ig-glgcata is ! i t9 largest in

al l  three or tr te above data caLegories '  Lampsi l is furrerkat i  is

intermediabe in data range, and teptodea ochracea has the smal lest values'

RanRe. Non-North Carol i {ra:  Species is no!.known oubside of Waccamaw

River.  One spee$6-w63 coffecteb Uy this project,  ( in non-Nonth Carol ina

waters) near Longs, south carol ina in the waccamaw River by Porter and

Horn (1984) (UNC-I l ' ' ls  t18592).
ttoritr iarolina - Non-Lakg, Haecamaq,of Waccamaw Drainage Area: Species

is n6t tcnown outside of the l1accarnaw drainage area'

North carol ina -  Lake l . laecan]aw.?!9^D"?in?g",Area:_-Previous^publ ished
accouf,Fiilffi FuIIF W(1978--risrs rower waecamaw River as
necorded in  an unpubl ished rnanuscr ip t ) ; 'Fu l ler ,  e f  a l .  (1976 -  Lake

l| l"""*"*) (Fuller accounts record the species as one of the L+lPsil i i

rad iata sroup) ;  por fer  and Horn (1980) ;  and Horn and Por fer  (1981) ;  Kat

lgff iporter and Horn (1983) (Porter aecounts record lhe species as

I_amosiris sp.); Johnson t igar+l; porter and Horn ( 1984) - l , laceamaw River
:

IffiEff+AblO). L'NC-IMS Lake waecamaw catalogued specimens^and lobs

inc tude  ( tncomp ie r " l t  l f l gOg ,  8547 ,  8561 , .9089 ,  9100 ,  9872 ,_?871r  9833 '

io r to ,  td t  19,  io tz l ,  10133, '10138;  19193-191?? '  10253,  10254,  10257 '
IOZS1' ,  1OZ6i ' ,  10266' ,  IOZIO-10272, '10275,  

'10283'  11009'  11109,  and 11121,

^  Habi ta t .  Average densi ty  of  LampsiL is  fu1]erkat i  in  the- lake was 1 '6

*2 _ff i5., ot thE sarnpfes did not contain the species. Only E.

waccamawensis and L, ocnre.cea^had higher average naiad densities in the

take bhan this spe6feffiDeep Sand region had the highest density'

*n""""", the.lowlst density was ln the Shallow Sand Reglon.
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The average'depth of L. ful lerkati in Lake Haeeamaw was signif icanfly
deeper than bhe 

"ub""ge 
oept'iraffiT978-1981 Lake waccamaw sanples

(por ter ,  1985)  ( the la t ter ,  because of  sampl ing design,  was assumed to be
an average for the lake). Average habitat depth for this naiad was 2.07 n
w i th  a  r i nge  o f  0 .4 -3 .5  m (ave rage  l ake  dep th  =  1 .72  m) .

A1l ot[er physlcaZ daba from L. fu]Ierkati samples in the above sbudy

were not signi.f i . tantly different frorn rverige physical values collected
from the 1ake. Average physiea] values of Lake Waccamaw samples
con ta in ing  th i s  na iad  were  (Po r te r ,  1985) :

/  sa tu rabed  d i sso l ved  oxygen :81 .9  (nange  =  13 -132%) ;  sed imen t  t o ta l
ch lo rophy l l  a  (unco r rec tea )  =  5 .25  ( range  =  1 .99 -10 .83 )1  sed imenb
tota l  ch lorophyLf  a (correcbed)  = 3.25 ( range = 0.00-5.66) ;  sediment
pheo-p igmen ts  =  e .o t  ( range  =  -0 .27 -4 .E6) ;  ph  =  6 .49  ( range  =  5 .1 -

7 .4 ) i  %  sed imen t  o rgan i c  ma t t e r  =  4 .49  ( r ange .  =  0 .00 -35 '21 ) ;  %
)sediment  carbonate mat ter  = 0.75 ( range = 0.00-4.28) i  graphic  mean
sedimenb s ize = 2.01 0 uni ts  ( range = 0.88-3.93)  ( f ine sand accord ing
to Fo]k,  1974) ;  sediment  inc lus ive graphic  s tandard deviat ion = 0.76
( range  =  O . :S - i . 66 )  (modera te l y  so r ted  sand  -  nobe  Fo lk '  t 974 ) ;
sediment  graphic  skewness = -0.10 ( range = -0.57-0.52)  ( f ine-skewed

sand  -  no te  i ' o l k ,  1974) ;  and  sed j .men t  g raph ic  ku r tos i s :  , | . 10  ( range
=  0 .53 -1 ,93 )  (pJ .a t yku r t i c  sand  -  no te  Fo lk ,  1974)

L i f eH i s to r vandEco ]ogv .The re i sno ind i ca t i on tha t t hespec ieshas
a oe@ated type in Lake Waccanaw (P.orter'  1985)'

A strong posit ive correlabion was found to exist bebween densit ies of

th is  species and of  E.  waccamawensis  (Por ter ,  1985) .  Both species
s im i1a r I yhadanon - [om6@ibu t i on th roughou t , t he reg ionso f t he
1ake.

A highly signif icanb correlation between obesity (shell  wid-th/length)
of ful1e;kati and percent organic matter ( in sedimenb of Lake Waccanaw
naUIEff i  other words, L. ful lerkati from habitabs having a high
organic conten! in bheir sedimenE were nore obese than L. fuffefE?ll-from
habitats with sedimenbs of 1ow organic conten! Horn and Porter ( 1981 ).

.Reproduction. This species is a typical l .ampsil id bradybict ic (slow

terma-iiJnTTilbreeder (Forter '1985, Porter and Horn 1983). Evidence of

breeding condit ion (female gi l ls containing a swollen marsupia) by^this
lampsil id were observed in Lake Haccamaw waters during bhe 1979'1981
invbst igat ive per iod (Ponter  1985) :  Apr i1 ,  June 19,79;  March '  June'
Sepbenb6r, December 1980. Tedla and Fernando (1969) discussing bhe
brleding cycles of Lg4Eil is radiata radiata and Lqmppil is. radiata
siliqui6ials found that mar.sufiaGnOition Uegan in August and continued
info the following June or July wtren spawning occurred; spawning time was

variable and possibly extending from spring into sultmer. The Sepbember
init iat ion of breediirg in L. ful lerkati (September) is earl ier bhan the

December beginning by L.o;hr ;mrter  and Horn 1983) .  Host  f ish for
gtoehidia of this speeies are not known.

special signif icance. Lampsil is ful le.rkati  is parb of bhe endemic
moltuscan assembG!ilFt akE-TEGiaw wnictr contains four other endemic
mollusks. The lake with i ts 21+ mollusk species is one of the most
species r ich lakes in the Western Hemisphere. The molluscan fauna of the

tike generally is not--known to occur comnonly anywhere else in North
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CaroLina. Further,  Lake Waceamaw and Orton Pond are the only lakes on Lhe

North Carof ina coasbal plain known bo be able to support  a unionid fauna.

Type Locaf i tv.  Lake Waccamaw, North Carol ina.

Svstematics. The sfsfematic problems of this species were f i rst

Oocunentea Uy ful ler (1977).  The Lake Waccamaw form, which he then

re fer red  to  as  the  rLamps i l i s '  rad iaLa GmeLin)  complex ,  he  be l ieved
dif ferent from a complex l iv ing in nearby 0rtonrs Pond. A major
d i f fe rence was the . reduced sexua l  d imorph ism presenf  in  bhe Or tonrs  Pond
populat ion vs. bhe sbrik ing sexual dimorphism presen! in t 'he Lake Waccamaw
popu la t ion .  In  19?8,  Fu l le r ,  fo l low ing  Johnson (1970) ,  seemed to  suggest

that the name 'Lampsi l isr  radiata I 'splendidarr v las appropriate. FuLler

rea l i zed  a t  teas t  two p iob lems inherent  w i th  th is  be l ie f :  1s t .  -  The
genus did not f i t  th is group so he planned to give a new genus name for

Lne group.2nd.  r rMorpho log ica l  var ia t ion  w i th in  the  complex  is  such tha t

iE is impossible bo ascertain, accurately and with eertainby'  the
refat ionships between biological  ent i t ies and the exbent (and potent ial)

taxa  tha t  have been (and w i l l  ne)  app l ied  bo  bhem."  In  o ther  words ,
Ful ler was st i l l  not certain i f  the coastal  area contained at present one

or  more  (c lose ly  re la ted)  d is t inc f  spec ies  resembl ing  Lanps i l i s  rad ia fa

sp lend ida .
Johnson (19?0) contains no reference to a Lampsi l is of  the radiaba or

elosely relabed species from bhe Haccamaw drainage. Shel l^s of LgnpsiLis

sp . ,  sen t  a t  Johnsonrs  reques t ,  were  subsequent ly  iden t i f ied  as  E.

waccamawens is  (pers .  comn. ,  1981 ) ..@T96]) 
compared L. fuLlerkat i  (=Lampsi l is sp.)  with LamPsi l is

radiata and Lampsi l is splendida and found that Lampsi l iF sp-.  had more

dffired rays on its rnantle eage which -was thus darker than the mantle edge

of L. radiata. Li t t le ofher mantle or stomach di f ferences were nobed

Uetween t f ie two species. Kat wenb to considerable length explaining why

Lamps i l i s  sp .  ( fu l le rkab i )  and L .  rad ia ta  w i th  bhe i r  d iss imi la r  she l l

shapes and theiF close biochemical s imi lar iby, are two good separate

species. I t  was suggested that Lampsi l is sp. diverged from L. radiata

about  1 .3  x  102 years .ago,  a , t ine  cons is ten f  w i th  es t imated  age o f  Lake

Waccamaw.
J o h n s o n ( 1 9 8 4 ) r e c o g n i z e d t h e L a k e W a c c a m a w @ ' s p . a S a n e w

species and named i t .  In his comparison of i t  wi t 'h Lampsi l is ladiqba

"idiata 
(Gnel in) ,  ful lerkat i  was described as - ' rmore .diminut ive' l  and wibh a

-Uore aef icate sneff ,  a consistent ly sharp posberior r idge, and purpl ish

nacren than present  w i th  L .  f .  rad iaba.  Lamps i l i s  sp lend ida  (Lea)  was

stated to range belween Ceorf ia and South Carol ina and not overlap ei ther

L. f .  radiata or ful lerkat i .  ! .  splg{rdi9a was.stated to have unbos that

i lerE t ' f r igtrer,  ful ler and more centralJ 'y focated" bhan located on

fu l le rka t i .

S ta fus .  Vu lnerab le ,  CabegorY 1 .

Rat ionale fon Evaluat ion. The total  est imated Lake Waccana! ! .
ru r r@ on an  average dens i ty  o f  1 .6 -per  m-  and a

36;00-0-hn :. i f-e area) was believed to be approximately 57.6 mil l ion
tpecimens dur ing the 19?9-1981 study per iod of  Por ter  (1985) .  The
wis thus consldered bhe third mosb cottltton naiad found in the lake.

1OLl
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However,  juveni le recrui tment fo the populat ion'at bhat t ime seemed low.
No ecological  factors were noted that would.account for the non-random
distr ibut ion of this species seen throughouf the Lake. The large numbers
present only in the lake suggest that ful lerkabi is highly adapbed !o
I iv ing only under habitat  or ecological  var iables present only in Lake
Waccamaw waters. /

Ful ler (1977 ) previously suggested an ' lendangeredtr status for this
spec ies

The hab i ta t  var iab les  w i th in  wh ich  bh is  spec ies  ex is ts  in  Lake
Waccanaw are documenbed herein. .Outside lhe lake, these variables or
their  combinat ion may not exist .  I f  unknown of these restr icted habibat
and hydrological  var iables were changed wibhin the lake, the cont inuing
existence of this endemic species nay be bhreabened.

Current Probect ion. Lake Waecamaw is somewhat probected as ib
-been des ignated  a  I 'Cr i t iea l  Hab i ta t t rbecause o f  the  presence in  i t
Menidia extensa, bhe Waccamaw Si lversides -  See: Threatened status
Waccamaw Si lversides -  Lake Haccamaw is cr ibical  habitat .  Federal
Reg is te r ,  Vo l  .  52 ,  t r lo .  67 ,  pp .  11277-11286,  Apr i l  8 ,  1987.

Recommendations. The Lake I ' laccamaw L. ful lerkat i  populat ion needs
periodic re-examinat ion debermining densit ies and reproducbive condit ion
from known habitab populat ions. Reproduct ive capabi l i t ies are nob known
and need to fol lowed to determine i f  they are increasing \or decreasing.

An annuaf or biannual hydrological  and benthic sampl ing program of
severa l  representa t ive  loca t ions  shou ld  be  in ib ia ted  w i th in  th is  r rCr i t i ca f

Habitatrr .designated lake. The purpose of this progran would be bo abtempf
to ident i fy and monitor changes occurr ing in the lake bhat may or are
affect ing the "Vulnerabfe" status of bhe unreplaceable mol luscan fauna in
Lake Waecamaw. The annual resuLbs of such a prograJn must be made
avai l -abl .e to the publ ic and interested scient i f ic community.
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.FRESHHATER MOLLUSKS . SPECIAL CONCERN

Cinc innat ia  sp .
WACCAMAW SILTSNAIL

Descript ion. Members of this genus typical ly are smal l ,  have a simple
conical  shel l ,  a simple complete perisbome, a?e }acking umbi l ieal  or
apertural  sheI l  modif icat, ions, and have protruding necular whorls
(Thompson,  1968) .  The she l l  i s  t rans fucent ,  dex t ra l  and very  th in .
WhorLs and aperture are rounded wibh whorls gradual ly increasing in size.
A paucispiral  opercuLum is present.  Approximabe maximum shel l  lengLh and
w i d t h  a r e :  2 . 5  a n d  1 . 8  n n r .

Characberist ics which help di f ferent iate t ,his species from Amnicol-a
sp. in Lake t . ' |a4camaw are bhe probruding nuclear whorls,  a widbh/ lengLh

gat io  o f  about  0 .72  ( in  Amnico la  sp .  t ,h is  ra t io  i s  about  0 .90) ,  and a
paucispiral  operculun.

Further di f ferences between Arnnicola and Clncinnat ia genera include:
nuclear whorls and radulae of AdI;oG;re taFffii-those of
Cincinnat ia;  the verg of Cincinnat, ia has glandular processes whereas the
*"g 

"F8i""1" 
does not have t freses processes (Thompson, 1968).

This species is expected to be formal ly named and described by Dr.
Fred  Thompson,  F lo r ida  Sbate  Museum dur ing  1990 (pers .  comr . ,  Feb.  '1990 '

F .  T h o m p s o n ) .  \

Range. This hydrobid has been found only in Lake Waccamaw, NC and in
Big Ciee[,  a smal l  stream f lowing inbo Lake Waccarnaw and there only near
the NC ,1.1i ldl i fe Resources boab-landing ramp (UNC-IMS (Universi ty of North
Caro1 ina ,  Ins t i tu te  o f  Mar ine  Sc iences  mol lusk  co l lec t ion)  #10478) .
Catalogued UNC-II,{S specimens and lots from Lake l' laccamaw are: #8504,
1oT4o - i oT48 ,  10839 -1b8u8 ,  11000 ,  11010 , ' l ' 1020 ,  11029 , ' 1103? ,  11044 ,  11048 ,
11052 ,  11059 ,  11056 ,  110?O, ' , l 1O?3 ,  110?9 ,  11085 ,  11088 ,  11097 ,  1 ' 1101 ,  and
1  1  107 .

Habi ta t .  Dur ing the per iod 1978-1981 th is  Cinc innal i?  species had an
average Oensity in Lake l{accamaw of 273.3/n' with densibies ranging
between 0.0 and 8141.7/m'1 29.2% of  samples d id not  eonfa in th is
hydrobid. Density was noted t,o be signif icantly higher in 1979 bhan it
wis  in  1980, ,no reason for  fh is  d i f ference was ind icabed (Por ter '  1985) .

Highes! densibies of bhis snail  were found in the near-shore shallow
waLers where nean values of "f l  sediment Organic matberi l ,  I 'sedimenb

inclusive graphic sbandard deviation", and rrsediment graphic skewness"
were lower lhan mean values for the total lake. The shallow sand region
had highesb density (431.14n2), whereas, bhe peat region of the lake had
the lowest density (37.6/n'). Density within the lake was also found to
be negat ive ly  corre lated wi th  pH (Por ter ,  1985) .

The fol lowing mean (average) physical characterisbics were presenb
where Cinc innat ia .occurred (Por ter ,  1 t85) :

f dturated dissolved oxygen = 90.7 (range = 45-13Zf); sedimenb total
ch lorophyl l  a  (uncorrected)  = 4.32 ( range = 0.00-14.97) ;  sediment
totat  ch lorophyl l  a  (coruected)  = 3.54 ( range = 0.00-34.70) ;  sedinent
pheo-p igmen ts  =  1 .90  ( range  =  -4 .99 -34 .16 ) ;  ph  =  6 .89  ( ra lge  =  5 .1 -
Z .S l ; -F -sed imen t  o rgan ic  ma tbe r  =  2 .18  ( range  =  0 .00 -4 ,28 ) ;  7
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sediment  carbonate mat ter  = 0.57 ( range = 0.00-4.28) ;  graphic  mean

sediment  s ize = Z.O3 g uni ts  ( range = 0.46-3.93)  ( f ine sand accord ing
to Folk ,  1974) ;  sediment  inc l .us ive graphic  s tandard deviat ion = 0 '72
(range = o.z t l - i  .s0)  (moderate ly  sorbed sand -  note Folk '  '1974) ;

sedi lnent  graphic  skewness = -0.15 ( range = -0.66-0.52)  (near-

synunefrieif  ianO - robe Folk, 1974); and sediment graphic kurEosis =

t . t t  ( range = 0.58-2.05)  (near ly  symmebr ica l  sand -  note Folk ,  1974) .
percent sediment organic malter, sediment inclusive graphic standard
deviation and sediment graphic skewness mean values were
signif icantly ]ess that mean values for the whole l-ake.

L i fe  His forv  and Ecologv.  Cinc innat ia  sp.  densi t ies were h igher  whene

tne @n", P"fu hemitomgn, and spatberdock, Nuphar

luteurn sleitt i fot ium, h,ere present than where these planbs were not

Fresent]Fosit ive-correfation t.tas present between densibies of this

irydrobid and the hydrobid Atrnicola sp. and the planorbid snail  Helisoma

f r i vo l v i s  (Po rLe r ,  1985) .

Reproduclion. Nobe the single reference for this section in the

speeff iGunt-for Amnicola sp. There is l i t t le known about reproducfive

st rategies of  th is  genus.

specia l  s ign i f icance.  c inc innat ia  :P. .  i "  par t  o f  the endemic
morr@Late waccamaur which contains ab leapt four

endemic moll"usks. The lake with i fs 21+ mollusk species is one of

most species r ich lakes in bhe lJestern Hemisphere. The molluscan
tne tale generalJ.y is not known to occur comnonly anywhere else in

other
the

fauna of
North

Carof ina.-  Further,  Lake Waccamaw and 0rton Pond are the only lakes on bhe

North Carol ina coastal  "plain knourn to be,abl€ bo supporb a unionid fauna.

Type Local i ty.  Lake Waccanaw, North Carol ina is presumed to be bhe

type focaf i ty when the species is naned.

Systematics. part  of  the di f f icul ty in descr ibing hydrobid.snai ls has

ueen-Fnlfrffilof the hydrobid taxonomy is based .upon reproduciive

character ist ics of the lnai ls.  Such characberist ics have been di f f icul t

to observe in col lected lots of lh is species. Note Berry (1943) in

regards to di f f icul t ies presenb in preparing hydrobids of such

oblervat ions. ,The latber Ueing one of,  lhe reasons why.this hydrobid has

nob been formallY named.

Sbatus. Vulnerable, Category 2_

Rabionale for Evaluabion. The habitat  var iables within which this

s p e c a w a r e d o c u m e n t e d . h e r e i n . o u t s i d e . t h e I a k e ,
these variables or bheir combination may nob exist. If unl<nown of these

reslr icted habitab and hydrological  var iables were changed within bhe

lake, the cont inuing exi l te3ce of this endemic species nay be threabened.

Current Protecbion. Lake Waccamaw is somewhat protected as it

ueen@t i ca l t l ab i t ab ' ' becauseo fEhep resence in i t
Menidia extensa, the Haccamaw.si lversides -.See: Threatened status

has
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Waccamaw Si lversides -  Lake Waecanaw is cr i t i .eal  habitat .  Federal
R e g i s t e r ,  V o l .  5 2 ,  N o .  6 ? ,  P P .  1 1 2 7 7 - 1 1 2 8 5 ,  A p r i l  8 ,  1 9 8 7 .

Recommendations. An annual or biannual hydrological-  and benthic
sampting program of several  represenbat ive locat ions should be ini t iabecl
within this t 'Cr. iEicaV Habitat"  designabed lake. The purpose of this
program would be to atbempt fo idenbify and monitor changes occurr ing in
the lake that may or are affecbing the I 'Vulnerab1ei l  sbatus of the
unreplaceable mol luscan fauna in Lake Haccamaw. The annual results of
such a program mus! be made avaitable to bhe publ ic and interested
scient i f  ic eomnuni.  ty .

Acknowledgments. The author acknowLedges Karen Horn Mault  aided by
tor i fyn Howie Xipptrut,  Glenn Safr i t ,  Kathin Venger,  Lisa L. Wood, and Rod
Reish who assisted in the 19?8-1981 Lake Waccamaw study; and Dr. Fred
Jhompson, Flor ida State Museum for taxonomic advice. This research was
supported joint ly by the North Carol ina Wildl i fe Resources Corrnission'
ProJec t  Number :  E-1 ,  S tudy  Number :  V I ,  Job  Number :  V I -7  (Federa l  a id  g ran t

funds avai labLe under provision of the Federal  Endangered Species Act of

1973)  (1978-1981)  and the  Un ivers i ty  o f  Nor th  Caro l ina  a t  Chape l  H i l l '
Ins f i tu te  o f  Mar ine  Sc iences .

Ber r y ,  E .  G .  1943 .
and taxonomy.
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Annico la  sp .
hIACCAMAI.I AMNICOLA

Descripbion. The shel l  of  this hydrobid is minute to moderately
smal l ,  dex t ra l ,  g lobose,  th in ,  and t rans lucent .  A  consp icuous  umbi l i ca l
perforabion is one-si :r th to one-tenth the diameter of the shel l .  The
spire is f lat tened with subsequenf whorls abrupt ly increasing in size. A
mult ispiral  operculun is present.  Approximabe maximum shef l  lengbh and
w i d t h  i s :  2 . 8  a n d  2 . 5  m m .

Charac ter is t i cs  wh ich  d i f fe ren t ia te  bh is  spec ies  f rom Cinc innat ia  sp .
in Lake Waccamaw are the f lat tened non-protruding nucfear whorls,  a
wid th / length  ra t io  o f  about  0 .90  ( in  C inc innat ia  sp .  bh is  ra t io  i s  about
0 .72) ,  and a  mulb isp i ra l  opercu lum.

Further di f ferences between Amnicola and Cincinnat ia genera include:
nuclear whorls and radulae of Amnicola are larger than those of
Cincinnat ia;-  the verg of Cincinnat ia has glandular processes-whereas the
**g 

"f 
Ag4""l" does not haGJtreses processes (Thompson 1968).

This species is expecbed to be formal ly named and described by Dr.
Fred  Thompson,  F lo r ida  Sbabe Museum dur ing  1990 (pers .  comm. ,  Feb.  1990 '
F .  Thornpson) .

Range. Non-North Carof ina: Ful ler (1979) has suggested that this
hydrobid may be in the lower Waccamaw basin in Soubh Carolina.

North Carol ina --Non-Waccamaw drainage: This specieq has nof been
found in any non Lake Waccanaw drainage wabers.

North Carol ina -  Wacc4maw drainage: LyogVrus dal l i  Pi lsbny, recorded
uy olI'S llg65ff"6r-I6lifrici6fraw waters is uelieved bo be this Annicola
sp. This species has been collected from Big Creek, a tributary flowing
into Lake Waccamaw, only from near the NC lJi ldl i fe Resources boat-landing
ramp (UNC-IMS (University of North Carolina, Insti tute of ldarine Sciences
mollusk collection) #19477). Cabalogued UNC-IMS specimens and lots fnom
Lake  waccamaw a re :  #8503 ,  9878 ,  10720-10?38 ,  11006 ,  1 '1015 ,11021 ,11024 ,
11032 ,  11036 ,  11042 ,  11043 ,  1104? , ' 11050 ,  11057 ,  11053 ,  11054 ,  11058 ,
11072 ,  11078 ,  11084 ,  11093 ,  11096 ,  11099 ,  11106 ,  11 ' , | 12 ,  11125 ,  and  11131  .

Habi ta t .  Dur ing the per iod 1978-1981 (Por ter  1985)  th is  Amnicola
species nad an average density i4 Lake waccanaw of 305 '2/n- wibh densit ies
ranging between 0.0 and U566.7/m'1 onty  18.9% of  sanples d id not  conta in

. th is ,hydrobid.  Densi ty  was noted to  be s ign i f icant ly  h igher  in  1979 bhan
it was in 1980, no reason for this difference was indicated.

Highesb Lake I'laccamaw densities of bhis snailrwere found in fhe
soufheast intermediate-,depth sand region (745'8/n'), bhe area with the
lowest density (66 .7/n' '1 was the south peat area. Low densif ies seem to
run in a band starbing in the soubhwest shallow sand region, into the
southwest intermediale sand, soubh.and north peat, east deep sand and
ending the the northwest-nontheast shallow sand area. As nobed abover one
high densiby populat ion was found ex is t ing in  Big Creek (Por ter ,  1985) .

, Density in Lake l laecanaw was signif icantly correlabed with depth and
negabively correlaEed (5% level only) with l ight penebrafion. Densiby of
Amnicola was uncorrelated with changes in sediment characlerisbics
inffilE'g botal Chlorophylls, pH, % organic matter, and % carbonate in fhe
lake. Thus, the fol lowing mean (average) physical eharacterist ics of the
lake are considerea as opi imal  for  the species (Por ter ,  1985) :
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1 safurated dissolved oxygen = 87.8 (range = 13-132f)1 sediment total
chtorophyl l  a  (uncorrec led)  = 4.40 ( range = 0. '14-14.97)  I  sedimenb
tota l -  ch lorophyl l  a  (corrected)  = 3.39 ( range = 0.33-34.20) ;  sediment
pheo-p igmenbs  =  1 .81  ( range  =  -3 .26 -34 .36 ) i  Ph  =  6 .90  ( range  =  5 .1 -
Z .q l ;  I  sed imen t  o rgan ic  ma t te r  =  3 .39  ( range  =  0 .00 -35 .21 ) i  t r
sediment  carbonate/mat ter  = 0.74 ( range = 0.00-5.28) ;  graphic  mean
sediment  s ize = 2.02 g uni ts  ( range = 0.99-3.93)  ( f ine sand accord ing
to Folk, 1974); sediment inclusive graphic standard deviation = 0.77
(range = O.a4-1.66)  (moderate ly  sor ted sand -  note Folk ,  1974) ;
sediment  graphic  skewness = -0. '12 ( range = -0.55-0.52)  (near-
symnetrical sand - note Folk , 1974 ); and sedimenb graphic kurbosis =
t . t t  ( range  =  0 .58 -2 .05 )  (mesoku r t i c  sand  -  no te  Fo Ik ,  1974) .

L i fe  His tory  and Ecology.  Baker  (1928)  and Thompson (1968)  ind icabe
ttrat sps. are frequenbly found on submerged
vegetation in quie! waters of sbreams, r ivers, and 1akes. Substrates
fi i tea were from rocky to f ine si l t ,  however, species of these genera did
not seem t,o be habitat restr icted.

Amnicola Linosa (Say) in McCargo Lake (western New York) has been
extensivety stuctied by Horst and Costa (1975). These Amnicol-a had a
seasonal migrabion being.concentrated in shallow waters during sunner
months and then concentrated in deep waters during winter nonths. This
migraLion was related to temperature of bhe water at bhe sediment
inierface and seasonal variation in the hydrophyte cornruni.by. The
Amnicola had bwo periods of high mortal i fy - Just fol lowing habching and
O,r. ing tne posb reproductive period. Some individual Amnicola survived
through two winters.

Berry (1943) reports that Amnicola feed on algae supported by aquatic
vascular plants.

Amnicola l imosa porata (Sayl egg capsules have been described by Baker
(192$ttcapsufes similar to bhese have been seen frequently on Lake
Haccamaw snai ls.  Horsb and Costa (1975) found egg capsufes of A. I imosa

only in shal low waters where they were laid on vegetabion.
Amnicola sp. densit ies in Lake Waccanaw.vegetat ive zones were

gene@wer, .not s igni f icant ly,  than Amnicola sp. densit ies from non-

vegebat ive aneas. Simi lar ly,  where bhe submergen! planb Na.1as
quidalugensis occurred, -Amnicola densit ies were signi f icant ly less than

densit ies where the plan--as not present.  However,  @!g}g sP.
densit ies from areas of an unknown planb eornnunity 'wene higher than
densit ies from other vegetat ive or non-vegetat ive areas. The lat ter was

due bo a sample from Big Creek which f lows inbo Lake Waccamaw (Porter '

1985) .
No clear pattern of association between Amnicola and obher Lake

l. laccamaw mollusks has been noted excepb for a possible one between it and

bhe c lose ly  re labed C inc innat ia  sp .

Reproduc t ion .  Baker  (1928)  records  capsu les  o f  Amnigo la_ i iT?" "  be ing
presdF6ffi-Apri]. and August ( locat,i.on, not "mentioned ) . Little else

seems known aboub reproduct ive strategies of this genus.

Special  Signif icance. Arnnicola sp. is part  of  the mol luscan
asse@aw wtrictr contains at least four- obher endemic
mol lusks. The lake with i ts 2 ' l+ mol lusk species is one of the mosb
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species r ieh.Lakes in bhe Wesfern Hemisphere. The molluscan fauna of the
lake generally is not known to occur cormonly anywhere else in Norbh
Carol-ina. Further, Lake Waccanaw and Orton Pond are the only Lakes on the
Norbh Carolina coastal plain known fo be able to support a diverse
molLuscan fauna. 

/
Type Locali ty. Lake Waccamaw, North Carolina is presumed to be the

type locali ty when this species is named.

Svstemabics. The gastropod family Hydrobiidae, which includes the
genus Amnicola, is taxonomically a diff iculb, confused group. It  has many
forms, now considered endemic, that may evenfually be synonymized inbo
only a few species.

Lvogvrus dall i  Pi lsbry l isted by Dawley (1965 from Lake Waccanaw) is
proUaUfy a wrong identif ication. Thompson ( 1968) discussing Amnicofa
da1 l i  da l l i  (P i l sb ry  and  Beecher )  (=  L .  daL l i  P i l sb ry ) ,  l i s t s  t he
disbribution of i t  as only Florida and there i t  is confined bo spring-
related waters. The Thompson f igure of A. dall i  dalt i  does look very
similar to the Lake Waccamaw Amnicola. sp. but is considerably larger bhan
the lJaccanaw Amnicola.

It  has been suggested by Thompson (pers. corrn. ) that a second, also
undescribed Amnicola species, mighb be present in Lake Waceamaw waters.
Amnicola rot-s rrom trre 1978-1981 Waccanabl survey (Porter, 1985) frequently
66frffia form considerably larger than .typical Amnicola sp. specimens
from the lake. It  has not yeb been determined if  these are a conbinuing
growth.phase of the Waccamaw Amnicola sp. or a different species.

Part of the diff iculby in describing hydrobid snails has been that
much of the hydnobid taxonomy is based upon reproduetive characterisf ics
of the snail ,s. Such,characterist ics have been diff icult fo observe in
col lected lo fs  of  th is  species.  Note Berry  (1943)  in  regards to
diff icult ies present in preparing hydrobids of such observations. This is
one of the reasons bhis hydrobid has nob been formally naned.

Sbabus. Vulnerable, CabegorY 2.

Rationale for.Evaluation. 0f al l  molluscan species l iving in Lake
Waccamaw waters, this species is there in the highesb densibies. The
habitat variables within which this species exists in Lake Waccanaw are
documented herein. Outside bhe lake, these,,var. iables or their combination
may not exist. I f  unknown of these restr icted habitat and hydrological
variables were changed wibhin the lake, the continuing existence of bhis
endemic species may be threatened.

Curren! Profection. Lake I'laccamaw is somewhat probected as it
been designated a "Cri t ieal .  Habitabrr because of. the presence in i l
Menidia exbensa, the Waccamaw Si lversides -  See: Threatened status
l laccamaw Si lversides -  Lake Waccamaw is cr i t ical  habitat .  Federal
Reg isber ,  VoI  .  52 ,  No.  6? f  pp .  11277- .11286,  Apr i l  8 ,  1987.

Recommendations. An annual or biannual hydrological and benthic
sampfing progran of several represenbative locations should be initiated
within this "CriLical  Habibat".  designated lake. The purpose of t 'h is
program would be to attemp! to ldenblfy and moniton changes occurrlng ln
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the Lake that may or are affect ing bhe "VufnerabLerr status of the
unreplaceable molluscan fauna in Lake Waccamaw. The annual results of
such a program must be made avai lable to the publ ic and inferested
scienbif ic corununity.

Aeknowledgments. ?he author.acknowledges Karen Horn Maul-b aided by
Lori lyn Howie Kipphub, Glenn Safr i t ,  Kathin Venger,  Lisa L. Wood, and Rod
Reish who assisted in the 1978-1981 tatce Waccamaw study; and Dr. Fred
Thompson, Flor ida State Museum for taxonomic advice. This research was
supported joint ly by the North Carol- ina l . l i ld l i fe Resources Comnission,
Pro jecb  Number :  E-1 , -S tudy  Number :  V I ,  Job  Number :  V I -?  (Federa l  a id  g ran t
funds avai lable under provision of the Federal  Endangered Species Act of
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F e r r i s s i a  h e n d e r s o n i ' ( W a l k e r  1 9 0 8 )
BLACKWATER ANCYLID

Descr ip t ion .  Th is  i s  a  smal l ,  l i gh t  horn-co fored  l impet  w i th  a  th in

and de t " i ca te  s t re t t .  I t  i s  long-ova l  in  ou tL ine ,  sJ . igh t ly  w ider
anberior ly,  the r ight,  s?de nearly straight and the l -ef t  s ide straighb to

sl ight ly rounded. I ts apex is very obtuse, sl ight, ly def lected to the

r igfr t ,  lnd c. lear ly narked wibh radial  str iae. I t  is fulJ.y descr ibed and

f i g u r e d  b y  W a l k e r  ( 1 9 0 8 ) ,  l , l a l t e r  ( 1 9 5 4 ) ,  a n d  B a s c h  ( 1 9 6 3 ) .

Range. The range of this taxon is unknown. I t  may be a North

CaroE?-endemic as it has been recorded only from Lake Waccanaw in

Colunbus Counby (Walker 19OB), Lake Singlebary in Btaden County (Basch

1963) ,  var ious  Ioca les  in  bhe upper  Neuse R iver  bas in  (Wal te r  1954) , .and

und isc losed loca t ions  in  Car te re t  and Gu i l fo rd  Count ies  (Dawley  1955) .

Basch (,1963) could not locate i t  at  the type local i ty at  Lake Haceamaw and

abtr ibuted the loss of bhat populat ion bo lakeside development.  He did

f ind i f  l iv ing abundant ly at Lake SingJ.etary, a locale which has recent ly

been reconf i rmed ( t ' I .  F .  Adams,  unpub l .  da ta) .

Habitat .  This faxon r l las f i rst  col lected by J.  B. Henderson and G. hI.

H. Sder in the fal l  of  1906 from "pools in the swampy woods around the

shore of Lake Waceamawr'  ( l , la lker 1908).  Walter (1954) Iocated ib pr imari ly

on leaf l i tber in slow moving waters of moderate depth and,,circumneutnal
pH. C. R. t l i lson and I  found i t  on stems of aquat ic_plants in fhe low pH

wabers of bhe outfal l  canal at  Lake Singletary in 1987. Haber depths at

bhe si fe ranged from .5 m to 1 m, and the bobtom t. las organic.  Due bo

natural  waber level f luctuabions, much of bhe shorel ine area of Lake

Singletary" offers .on1y temporary habifat .

Li fe HistorV and Ecology. Nothing specif ie is known of the l i fe

nist@axon. Like ot,her Ancyl idaer i t  i9 a pulmonafe

with a vest igial  lung. A secondary gi l l - l ike structure cal led a
pseudobranch.has evolved to perform respirat ion. Mos! Ancyl i {ae are

hermaphrodibic, although in some popuJ.ations the male genatalia are

absent. .  In such populabions, sperm product ion bakes place in bhe

ovofest is and cross-fert i l izabion is lmpossible.

Soecial  Signif icance. This species can survive in low pH waters which

o t r r e f f i s p i t a b I e . N o o t h e r s p e c i e s o f m o 1 1 u s k s a r e k n o w n
from the acid waters of Lake Singlebary. How this baxon has adapted to

bhese conditions is unknown.

Tvpe Local iby. Lake Waccamaw, Columbus County, North Carol ina.

tlalk;;-mbE;:aescribed this baxon from specimens provided by J. B.

Henderson and G. [ ' l .  H. SoeLner.

Svstematics. Poor systematic trealmenb of this baxon in the pasb has

engeiffid-Grsbandable confusion boday. Walker ( 1908) described bhe

taion and naned i t  Ancylus (Ferr issia) hendersoni,  in honor of.John B'

Henderson. In 1918Ja1t(er reviewed North American l impef snai l

sysbematics and determined thab this taxon should be placed in the genus

Flrr issla lJalker 1903. why, dur ing his descr ipblon of bhe baxon, he dld
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nob recognize i t  as a member of a genus which he had establ ished 5 years

earL ie r  i s  unc lear .  A f te r  h is  1918 rev is ion ,  Walker  (1925)  reempJ-oyed the

nane Ancvfus hendersoni,  apptying i t  to a species col lected from Eldora
Lake, Colorado, by Junius Henderson. Today we can only speculate why bhis

was done. Apparent ly he eibher bel ieved that,  as a result  of  his

revision, the species/name lglggi  within the genus Ancylus was
unoccupied or else he simply forgot bhat the name had previously been
used. Junius Henderson (1930) recognized the confusion which eould result
and, in conformance with establ ished rules of zoological  nomenclature,
resolved the conf l ict  by renaming the Colonado species Ancylus
coloradensis.  In spibe of Henderson!s efforts,  nomenclatural  confusion

shadows this taxon to this daY.
In his landnark monograph on North funerican l impeb snai lsr Basch

(1963)  expressed reserva t ions  thab Fer r iss ia  henderson i  (Walker .1908)  was
d is t inc t  and re fe r red  to  ib  as  a  var ie ty  o f  Fer r i ss ia  f rag i l i s  (Tryon

J863) .  Turgeon e t  a l .  (1988)  re la ined fu I I  spec ies  rank  fo r  the  taxon l
however,  i ts descr ipt ion was incorrect ly ascr ibed bo Walker 1925.

Sta tus .  Vu lnerab le ,  CategorY 2 .

Rationale for Evaluation. This taxon is apparenbly a Norbh Carofina
enOeryrs, has been found in onJ.y one locali ty.
Neibher  Wal t ,er 's  (1954)  or  Dawley 's  (1965)  co l lect ion s ibes have been
reconfirned in recent years and, given the development which has baken
place in t,hese areas since bheir records, i ts distr ibution has almost
certainly dlminished. Given its restr icted range and the developmenb
which has occumed within i t ,  prudence dictates thab it  be considered
vulnerable.

Current Protection. None.

Recomnendabions. Surveys should be conducted in abtempts to reconfirm
fristorie focations and locate addit ional populations for the species.
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El I ip t io  d i la ta ta  - (Raf inesque,  1820)
SPIKE

Descript ion. The spike is a large, elongate, dark-chocolate brown
freshwater mussel.  l4aximum shel l  lengbh is around 100 nun in fhe Libble
Tennessee River,  North Carol ina. Height bo length rat ios range fnom 0.45
to  0 .53  and the  w id th  to  length  ra t ios  range f rom 0 .25  Eo 0 .31  fo r  e leven
specimens examined. The poster ior r idge is wel l  rounded and close to bhe
dorsal margin. Both the anter ior and poster ior ends are rounded. In
younger individuals,  bhe periostracum is a l ighter tan color wibh namow
green rays extending over the ent ire surface. In bhe r ighb valve, the
more poster ior pseudocardinal tooth is large and prominent l  whiLe'  the
nore anter ior pseudocardinal toobh is vesbigial .  The lateral  tooth in the

r ight valve is large and prominent especial ly toward the posberior end.
Both pseudocardinal teeth and the two lateral  teeth are prominenb in the

Jeft  valve. The anter ior adductor muscle scars are wel l  impressedl
however,  the posberior adductor muscle scars are present but less
impressed. The pal l ia l  l ine is disbinct.  The color of bhe nacre is a
r ich  deep purp le .

"Range.  As  descr ibed by  Burch  (1973) ,  the  sp ike  has  an  ex tens ive  range
throughout the ent ire Mississippi Drainage Basin and exbends into the Sb.
Lawrence Drainage Basin and into the Alabama Drainage Basin in Flor ida and
inbo Texas in the Guadalupe Drainage Basin. In North Ca{ol ina'  an exbanf
populat ion is only known from the lower Li t t le Tennessee River between
Frank l in  and Fontana Reservo i r .

Habitat .  In the Li t t le Tennessee River,  specimens have been baken
from rnosC substrate bypes - sand, gravel,  and mixed sand/gravel/cobble.
The spike is found in small bo large rivers where it may be locally common
(Ahlstedt 1984; Gordon and Layzer 1989).  0ther biologists have also found

the spike in var ious subsbrabes down bo aboub 3 m depths (Qrtmann 1919;
Baker 1928; Parmalee 1967).  Specimens from fhe Indian River,  Michigan
occurred in greatest densit ies in 2.5 cm gravel bottoms with currents
.be tween 0 .40  and 0 .54  meters  per  second l  however ,  in  a  fabora tory  se tb ing
the spike showed no substrafe preferences (Huehner 1987).  From Huehner 's
work, i t  appears that water veloci ty is a more important habibat '

"equi"erunt-for 
the spike than substrate type. Strayer (1981) also found

that the spike as weII  as 20.other freshwater mussel species in smal l

Michigan streams occupied a wide range of microhabiLats.

L i fe  H is to rv  and Eco logv .  Qrbmann (1919)  cons iders  the  sp ike  to  be  a

s n o r @ e d e r ; G r a v i d f e m a l e s h a v e b e e n f o u n d f r o m
Apri l  through September. On occasion, the spike may be hermaphrodit ic
(Van aer Sc[a] ie 1970).  Wilson (1916) ident i f ied gizzard shad (DorosoT?

ceped ianum)  as  one f i sh  hos t  fo r  the  sp ike .  Add i t iona l l y ,  Howard  (1914)

idETma f labhead catf ish (Pvtodict is ol ivar is),  white crappie (Pomoli€

annular is),  and black crappie-@nigromaculaggs) as f- ish. hosts.  Each

off iese species is found Ln t tre t i t t teJennessee River in North Carol ina.

SpeciaL signi f icance. As discussed for bhe sl ippershel l  mussel,  lhe

s p i r @ 1 c o m m u n i b y w h i c h i s N o r t , h C a r o 1 i n a | s b e s b e x t a n t
exampte oi  lne Misslssippi Drainage Basin's diverse mussel assemblage.
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Tvpe Local i ty.  Kentucky River,  Kentucky.

SLatuq .  Vu lnerab le ,  Category  2 ,

Rationale for Evaluation. Although comnon throughout most of iEs
range, in North Caroli ,rta the spike only occurs in a relatively shorb
streteh of the Libtle Tennessee River above Fontana Reservoir. The spike
is not a reservoir species; therefore, the population in the LiLtle
Tennessee River is isolated from other local populabions.

Current Protection. As wibh bhe other endangered, bhreabened, and
special concern mussel species found in North Carolinars lower Lifble
Tennessee River, there is a certain degree of probecbion provided since
bhey are found in spoNfin chub crit ieal habibat. The spoff in chub is
l is ted as threafened by the U.S.  F ish & Wi ld l i fe  Serv ice.

RecommgndalfqlC. Recommendafions suggested for bhe slippershell
mussillfll!-?FE[e spike. Additionally, for aI]. bhe speeies found in
North Carolina's Libtle Tennessee River, an effort should be developed bo
esfablish another viable conmunity in the French Broad River. Records
exist documenting bhe presence of most of these species in the French
Broad River .
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El 1 ipt  io fol l icuLata (  i .  Lea, 1838) (Lake ' l .Jaccamaw form)
POD LANCE

Descript ion. This is a narrow, uninflated, elongated naiad that in
its lake form resembles a straight-edged razor. The umbo is f lat and fhe
dorsal.and ventral shelzl margins are paral lel to each other. The
anterior-dorsal margin is angular in shape. The shell  is eovered by a
rough dark-brown to b.l-ack periostracun. The shell  nacre of inner shell
surface varies from bluish to pink. The hinge has pyranidal pseudo-
cardinal teeth. As in aLl ElLiptio species, the cream colored marsupium
of the female exbends along the ventral margin of the entire outer
demibranch.

The several UNC-IMS (University of North Carolina, Insbibute of l ' larine
Sciences mollusk collection) speeimens of this species from Big Creek and
upper Waccarnaw River (just below bhe Lake Haccamaw dan) are similar in
shape bo UNC-II{S Lake Haccamaw specimens. However, specimens believed of
the species, col lected from the mid and lower areas of the Waccamaw River
and from the canal draining oub of 0rton Pond, are larger with heighL and
width measuremenbs pnoportional- greater lhan Iength measuremenfs of Lake
Waccamaw specimens.

Largest specimens in the UNC-II"{S collecbion have the folJ.owing
measurements: Lake Waccarnaw - lengbh 81, treigtrL 27, width 13 rrln (UNC-II'IS
#3458 .1 ) ;  Waccamaw R ive r  -  l eng th  105 ,  he igh t  38 ,  w idbh  23  mn  (8589 .1 ) ;
and Orton Pond canal - tength 116, height, 44,.widbh 25 run \(UNC-I} ' |S
uncata logued) ;  Savannah River ,  GA -  length 71 '  he ighE 27,  width 17 nm
(UNC-IMS uneatalogued) (unpublished UNC-IMS data).

The or ig inaL descr ipb ion by Lea (1838)  is  as fo l lows:r rShel l  narrow-
el l ip t ica l ,  very t ransverse,  very inequi la tera l ,  behind subbiangular t
before rounded, f lattened ab bhe side; valves rather thin; beaks scarcely
pnominent; epidermis dark brownl cardinal teeth small l  lateral feeth long
and somewhat curved; nacre purple and ir idescent.

Shel l  narrow-elJ. ipt ical ,  very transverse'  very inequi laferal ,
subbiangutrar behind,.rounded before, rather eompressed, f lat tened at the
side; substance of bhe shel l  rather bhin; beaks scarcely prominent l
l igament long and curvedl epidermis very dark brownl cardinal teebh smal. l
and lobedl latenal beeth long and somewhat curvedl anter ior c icaErices
d is t inc t ;  pos ter io r  c ica f r i ces  conf luenb;  dorsa l  c ica t r i ces  in
bhe center  o f  the  cav i ty ,o f  the  beaks ; ,cav i ty  o f  the .she l l  smal l ;  cav i ty
of the beak very smal l ;  nacre purple and j . r idescent."

G iven measuremenLs in  the  above Lea descr ip t ion  were : r rD iam.  =  0 .5  (13

m m ) ,  L e n g t h  :  Q . 8  ( 2 0  m m ) ,  B r e a d b h  =  2 . 4  ( 6 1  n n r ) . "
Papi l lae on the branchial  aperture of E. fol l iculata are simi lar to

those in other El l ipt , io sps. as there are few mant, le papi l lae fol lowing
the postenion branchial  papi l lae on the inner mantle margin (Porter,

1985).  There are no known gross anatomical characberist ics bhab would
he lp  in  d is t ingu ish ing  E.  fo l l i cu la ta  f rom o ther  E l l ip t io  spec ies .

Glochidia of lh is specjes were not seen in col lected specimens of the
1987-1981 survey  (Por te r ,  1985) .  They  are  be l ieved to  be  s imi la r  in  shape
and s ize  to  g fo -cn id ia  o f  E l l ip t io  waccamawens is  (Por te r  and Horn '  1980) .
Hosb f ish for these glochidia are unknown.
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RanRe. Non-Norbh Carol ina: The type of this species is recorded from
Savannah River,  Georgia. Simpson (1914),  who synonymizes U. attenuabust
U.  exacutus ,  and U.  ros te l lum wi th  E .  fo l l i cu la ta ,  l i s ts .9n1y  a  Georg ia
d is t r ibu t ion .  go th  Dav is  e t  a I .  (1981)  and Johnson (1984)  record  the  type
local i ty -  Savannah River,  Georgia. Live specimens were col lected near
bhe GA Route  #119 c rAss ing .o f  bhe Savannah R iver  in  June '  1988 dur ing  a
f ield tr ip part ic ipated in by fhis author and others (one specimen donabed

to the UNC-IMS col lect ion -  note acknowledgments).
A specimen of E. exacubus (nobe above synonymy) (E. exactus, a faDsus

calami)- is recordeO fnom South Carol ina by Lea in 1872 (according bo
I i fn,  19?O) I  an E. fol , l icutata Iabeled specimen, CMSC 143.28.4709,

col lected from Wateree, Clarendon County, South Carol ina was found and
viewed ab the Charleston Museum, Charleston, SC by this author.

The species has addit ionalJ.y been col lected in the Waccamaw River near
Brookv i f le ,  South  Caro l ina  (c ross ing  o f  SC Route  #9)  (Por te r  and Horn ,

Jg84) (uNc-r l , rs# 8789. 1-8589.5) .
Nor th  Caro l ina  - .Non-Lake Waccamaw area:  Mor r ison  (pe fs .  comn. '  1971)

11sggd Nortn Carol ina col lected specimens of fol l iculaba (exist ing in bhe
U.S.  Nat iona l  Museun)  f rom:  Sprunb 's  Pond (co l lec to r :  P .  Barbsch,  Aug.20 ,
1934)  (Sprunt rs  Pond is  p robab ly  Qrbon Pond) ,  L iv ings ton  Creek  (Lea

Col lect ion -  Unio perlatus),  and the oubleb to 0rbon Pond (Morr ison

collected specinreni (exanpfes are believed !o be in the Ohio State Museum
of Nabural  History as obher naiads from the Morr ison Orton Pond col lecbion
have been viewed by this aufhor in that col lect ion)).  Forms bel ieved to
be this species were coLlected from an 0rton Pond canal in July,  1985 Uy
K u r t  W r i g h t  a n d  . b h i s  a u t h o r  ( U N C - I M S / l  1 9 4 6 3 . 1 - 1 9 4 6 3 . 1 6 ) .

The above Livingston Creek and Orton Pond Iocal ibies are in the Cape
Fear River drainage system. Morr ison (1972) stated bhat E. fol l icul-?ba
was l iv ing sympatr icalJ.y in the Cape Fear River systen with other El l ipbio
species. Ful ler (1972a) discussed a Cape Fear River E. lanceolata'
E l l ip t io  a rc ta ta  (Conrad,  1834)  complex ,  wh ich  may be  th is  spec ies .

@q[Q1g1ig - Lake waccamaw and Drainage Area: The species
foffffiLa has been prevlousfy recorded from Lake Waccamaw and associated
waters  awley  (1965 ( l i s ted  as  E.  per labus  fea) ) ;  Jennewein  (1971) ;

Mor r ison  (1972) ;  Fu l le r  (1977 ( l i s ted  as  E l l ipb io  sp .  -  TTI IACCAMAW

L A N C E , ' ) ) ;  P o r b e r  a n d  H o r n  ( 1 9 8 0 ) 1  D a v i s  e t  a 1 . - - ( 1 9 8 1 ) ;  J o h n s o n  ( 1 9 8 4 ) ;  a n O
Porter (1985).  The species has been col lected in Big Creek near the NC

Wildl i fe Resources boat ranp, and in Waccamaw River ( jusb beLow bhe dam -

LJNC-IMS "#8551 ,and .unoatalogued ) (Porter and Horn, 1984 ) .  .UNC-I l , ' lS

catalogued specimens and lots from Lake Waccamaw include ( incomplete):

# 3 3 0 1 , - 8 5 4 8 , '  8 5 6 0 ,  9 0 9 5 ,  9 1 0 2 ,  9 8 7 1 ,  1 0 0 3 2 - 1 0 0 3 5 ,  1 0 0 4 9 ,  1 0 1 2 9 ,  1 0 1 7 6 ,  a n d

10177

Habibat.  Average depth of E. fol l iculata in Lake Waccamaw, where i t

occui l l , - l ras 2.24 m; this is gFeater than.the average lake depth of al l

sampres col lected during lhe 1978-1981 survey. Habitat  depth ranged
between 1 .4-3 .0  m in  fhe  lake .

Sediment. inclusive graphic sbandard deviat ion values from samples of

this naiad in Lake Waccamaw were signifieanbly less than mean values for

al l  samples baken in bhe lake (mean for fol l iculata was 0.58 (moderafely

wel l-sorbed sediment -  FoIk, 1984);  *eanEi l [ t ] --6ke was 0.74. Al l  other
physical  data from iamples conbaining E. fol l iculata was not signi f ieant ly
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different from average total lake data. Average physical values of a1l
Lake Waccamaw samples containing this naiad were (Porter, 1985):

1 saburated d issolved oxygen = 76.8 ( range = 60-104tr )1 sediment  bota l
chlorophyll  a (uncorcected and corrected) and pheo-pigments =
insuf f ic ient  data i  ph = 7.05 ( range = 6.4-7.3) ;  % sedinent  organic
mabter  = 1.37 ( tange = 0.00-3.53) ;  I  sedimenL carbonate mat ter  =
0 .56  ( r ange :0 .00 -3 .39 ) ;  g raph i c  mean  sed imen t  s i ze  =  2 ,07  0  un i f s
( range = 1.78-2.52)  ( f ine sand accord ing fo  FoIk,  1974)1 sediment
graphic skewness = -0. '12 (range = -0.32-0.05) (near-syrunetrical sand
-  note FoIk,  1974) ;  and sedinent  graphic  kur t ,os is  = 1.05 ( range =
0 .65 -1 .19 )  ( p l abyku r t i c  sand  -  no te  Fo l k ,  1974 ) .

Average density of E. fol l iculata found ig Lake Waccamaw during fhe
1978-1981rstudy (Por ter ,  1985)  was 0.0t  per  m- wi th  a maximum densiby of
1.2 per m- from the East Inbermediate Sand subregion. Because of bhe
unusual nazor-l ike shape, the large size of ib, and because a signif icanb
proport ion of i t  proJects out of fhe habitat substrate of i t ,  the species
may seem more common bhab it neally is - note that 97.3% of the Lake
Waccamaw samples did nof contain the species. Distr ibution in the Iake
seems primari ly in the Intermediate and Deep Sand regions.

Generally the species was found in a sand subsbrabe at greater t,han
one meber depths in Lake Waccamaw waters (Porter, 1985). Davis et aI.
(1981) were only part ly correct when they suggested thaf ib was found in
"sandy-bottom shallows". Specimens from Big Creek and Waccamaw River were
collected in condit ions similar to that from Lake Waccamaw excepb bhat
some downstream Waccamaw River specimens were extracted from a clay bank
in a semi-swift f lowing river segment. On the obher hand, the Orton Pond
canal habitat was a muddy high-sided bank wibh considerable vegetation
near by in sluggishly rnoving waber (unpublished author data).

No dominant planb communily was noted associated with bhe species in
Lake Waccanaw (Por ter ,  1985) .  Ful ler  (1977)  s tated that  th is  species was
"espeeially common in slightJ-y muddy sand anong submerged vascufar
p lants , t t -  no associat ion in  bhe lake l ike th is  was noted but  th is  comes
close to the Orton Pond canal habitat where a lar:ge growLh for,m of
fo l l icu lata occurred.

Life Historv and Ecology. There seemed in the 1978-1981 t"at<e Waccanaw
study (Por ter ,  1985)  to  be no re la t ion or  c luster ing of  th is  na iad fo
other moll-usca in the lake. .No growbh or other ecological studies are
known relating to this species.

The species is easii-y found or seen as i t  typical ly is found
perpendicular to i ts substrate with a considerable port ion of the
posterior half extending above t lre subsbrate. Examples found in the
Waecamaw River near S.C. Route 9 crossing, where a noticeable water
current is present, were embedded part ly in hard clay burrows.

Reproduct ion.  This  species,  l ike most  E lL ip t io  sp. ,  is  be l ieved to  be
bachyticEic (short-term bpeeder). 0f the few specimens collected in Lake
Waccamaw waters during the 19?8-1981 sampling period (Porter, 1985),
gravid condit ions were seen only in June, '1980 and August, 1980. Since
ihen, gravid specimens have been collected in July (1986) from a canal
exit ing Or.ton Pond, Brrunswick County, North Carolina by this.author and K.
t ' l r ight (UNC-IMS #'s 191163.2-19463.6 - unpubtished data).
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Special Signif icance. This E. fol l iculata form is part of the endemic
moffuscan assemUtage of Lake Waecamaw which contains at least four other
endemic moLlusks. The lake with i ts 21+ mollusk species is one of the
nosb species rich Lakes in the l.,lesbern Hemisphere. The molluscan fauna of
the lake generally is not known to occur anywhere else in North Carolina.
Furbher, Lake Waccamatu.and Orton Pond are bhe only Iakes on the North
Carofina coastal plain known to be able to support a unionid fauna.

Tvpe Local i tv .  Savannah River ,  Georg ia (Lea,  1838) .  F igured holotype
is uSilF7856ffi the u. S. Nationat Museum of Natural History (Johnson,
1970). An uncatalogued topotype is in bhe UNC-II"|S collection.

Svstemabics. The species status of fhis naiad has and may sti l l  be
confused. Ttre scientif ic name used here, Erript io fol l iculaba, is the
accepted name by th is  aubhor ,  Morr ison (pers.  comm.,  197 1) '  S lansbery
- {pe rs .  co r rn . ,  1979-1981) ,  Dav i s  e t  a l .  ( 1981) ,  Sbansbery  and  Bor ro r
(1983) ,  Dav i s  (1984) ,  Johnson  (1984)  and  mos t  recen t l y  Tu rgeon  e t  a l .
( 1988 ) .

The species is  c losely  re labed bo El l - ip t io  shepard iana (Lea,  1834)
(Davis ,  1984)  but  as Lea (1838)  points  out ,  i t  ( fo l l icu lata)  " is  by no
means as t ransverse a species ' r  (as shepard iana is) .  The labber t
restr icted to the Altamaha River system in Georgia (Johnson, 1970) is
considerably longer and narrower than fol l iculata gets bo be.

.  Johnson (  1970) ,  synonymized E.  fo l l icu lata,  ! .  a t tenuatus,  ! .  .exacutus '
and U.  roste l lum under  ! .  lanceolaba.  In  1984,  t re  (Johnson'  19U4)
recognized that  E.  foL l icu lata was a d is t inct  species.

Fu1ler (1977t l isted this species in Lake Waccamaw as Ell ipbio sp. bub
recognized bhat iE belonged "conchological. ly" to the E. Ianceolala group
or complex where it  may be confused with i ts.members. He believed that in
this group bhe Lake Waccamaw populai ion is probably a morphological ly and
genet ica l ly  un ique ent i fY

Morrison (pers. comm, 1971) synonymized specimens of Unio perfatus
(USNM #850081 ineJ.uding the f igured holotype of q. perlafus Lea collected
f rom Liv ingston Creek)  wi th  ! .  fo l l icu lata (L iv ingston Creek is .on ly  a
few miles from Lake lJaccamaw Uut arains info the Cape Fear River). 0f bwo

.specimens Iabeled E.. fol l iculaba in the U.S. National Museum (USNM#5'|4903
- from Sprunbts Pond (Orton ptantation Pond aLso draining inbo bhe Cape
Fear  RivLr) ) ,  one is  conchologica l ly  s imi lar  and of  a  s in i lar  s ize to  E.
fol l iculata fnom Lake.Waccamaw;,the other, a larger specimen, has a shape
approacfifrg bhat of the !. perlatus Lea of Livingsbon Creek. Speeimens
coll-ected by Mornison ab the outlet to Orbon Pond and called E.
fol l iculata (Morrison, pers. comn. 1971) could not be locabed in the USNM
IToserpater, pers. conm.; 1982) atrd thus their descript ive idenbity could
nob be substanbiated. Specimens from the latber col lecbion may be in the
ohio Sbate Museum of Natural History as naiads fron a July, 1971 Morrison
Orbon Pond collecfion have been viewed there by lhis author. This species
may have again been collected from an Orton Pond canal in July, 1986 by
rur t  Wr igh i .  and th is  author  (UNC-I l '1S# 19463.  1-19163.  16) .

A labeled E. fol l iculaba specinen in the Charleston Museum in
CharLesbon, SC (Cl'lSC #I3-E:4?09) and collected from Waberee, South
Carolina, is mo"e similar bo the 9. perlaLus fhan bo the Lake Waccanaw E.
fol l iculata shape. . The .Dawley (1965) recond of E, perl?tqs in Lake
Wacca,:n"aw-hlZlJM) was nob seen and bhus can nob be conmenbed on'
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Johnson (1970) sbated that U. perlatus was a synonym of Ell ipt io
.arcata (Conrad, '1834) which exists mainly in the Cape Fear River drainage
but afso from the Catawba and Savannah River drainages. But in 1)72,
Fuller (1972a) suggested that Johnson did not, have enough evidence to
separate Cape Fear E. arcata (=U. perlatus) from E. lanceolaba. Then in
1984,  Johnson (1984)  6uggested bhat  Davis  and.Ful ler .were probably  correct
in  caf l inB E.  per la tus a synonym of  E.  fo l l icu lata.

An early comparison of holotype rnaterial of ! .  perlatus (USNM #86008)
and the Sprunt's Pond specimen (USNM#515903) wibh Lake Waccamaw E.
fol l iculata specimens (i : t ' tC-t l , tS specimens) suggested at }east onelossible

"difference between the two forms - Lake Waccamaw E. fol l iculata had
parallel dorsal and ventral margins whereas the dorsal and ventral margins
of the Cape Fear drainage u. perlatus were not paral lel bub had their
greatest shell  heighb near the posterior third of the shell .

An addit ional difference may relate to bhe presence of a longiLudinal-
+ib on the marsupium of E. lanceolata (syn. = U. perlatus) from the Cape
Fear region (FuJ.ler, 1972b). A less developed, but similar, feature was
stated present on E. fanceolata from the Pabuxent Riven in Maryland. This
feature, so far, has not been noted in E. fol l iculata from Lake Waccamaw,
on forms of i t  from Big Creek, or Waccamaw River.

Libtle morphometric variabi l i ty has been seen bebween specimens of E.
fol l iculata col lecbed in Lake Waccanaw and its nearby waters. One
specimen from Big Creek, similar in size and shape to Lake Waccamaw
specimens, differed sl ightly by having a l ighf brown and \rayed
periostracal col-or, whereas, Lake l,laccamaw specimens ane unrayed and dark
brown in color.

Ell ipt io fol l iculata col lected in Waccamaw River Just below the dam
are morphological ly similar to those in bhe lake.

Specimens believed to be E. folliculata and found downsbream near the
crossing of SC Route /l 9, about 30 miles SSl'l of the Lake Waccamaw dam, are
langer and not as narrow in shape as those from Lake Waccamaw. This
fo rmershape i s rem in i scen to f t ha to fUn iop@Lea ,1852 -
Savannah River drainage (synonym of Ell ipt io arctata Conrad, 1834) as
figured in Johnson (1970). Further, as mentioned above under rRange,

Norbh Carolina, Non-Lake lJaccamawt, 3 recent col lecfion, believed of
fol l iculata, htas taken in'1986 f,rom a.canal exit ing Orton Pond by this
author and Kurt Wright. These, in shape, were also larger, nob as narrow
as maferial from Lake Waccannaw, and resembled bha! taken from the SC Roube
'9 crossing of lJaccamaw River (nobe above). The shape of ' fhe Orton Pond
exanples varied between the Waccamaw River shape and that of E. perlatus.

Morphome t r i cda tao f@spec imens in the I . ,Nc - IMsco1 lec t i on
has been re-examined. Shell neasurement data (in mrn) presented below
i-ncludes a mean value ({f) and a:F+ 2 (S.E.) (sbandard error) value for
each of the following measurementsi Shelt length (maximum lengfh taken
perpendicular to hinge axis), height (naximun heighb bebween l ines
running paral lel to hinge axis), width (maximum widbh of both valves along
a l ine running perpendicular to shell  axis), r ib-height (taken
perpendicular bo hinge ax*s and from top of lateral hinge tooth bo ventral
shell  edge), and rib-lengbh (from anterior side of pseudocardinal bo
posterior edge of lateral hinge teeth).
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COLLECTION
ib'mffiN- LENGTH

Lake 58.4
Waccamaw .  65 ,1 -71 ,7
(21 specimens)

SHELL
t.IIDTH RIB.HEIGHT

19.9
18 .6 -21 .2

32.6
30  .7 -34 .4

31 .2
29 .4 -33 .0

23

RIB-LENGTH

Waccamaw
River
(5 specimens)

Orton Pond
CanaL

100 .4
97  .3 -  103 .5

93 .4
88.  8 -98 .0

23.2
21.6-24 .6

35.2
31 .0 -39 .4

36.2
34 .5 -37 .9

27

12 .8
10 .9 -14 .7

21 .3
19  . 7  - 22 .9

20  .4
19 .0 -21 .8

17

35.6
33.9-37 .3

57 .O
54.0 -60 .0

49 .  1
46 .3 -51 .9

40

( 'l 5 spec imens )

Savannah River 7 1
(  1 specimen)

South CaroLina Route 9 Waccamaw River and Orton Pond fol l iculata form

specimens are not signi f icant ly di f ferent from each obher bub both are
signif icant ly larger than fhe fol l iculata from Lake Waccamaw. I f  this

dafa is presented in rat io form, t t re resufts are more complex: Shel l
height/ Iengbh and widfhlheight rat io values are simi lar f rom al l  three

col lect ion si tes, r ib-heighb/ length rat ios from the Waccamaw River and

Orton Pond areas are significantly larger than those from Lake Waccamawt
etc. More daba is needed before this daba is more lhan Jusb suggest ive in

inportance.
Davis (1984) used al lozyme.analyses l f to assess the molecular genebic

relaf ionships anong 39 popul l t ions (North American - easb coasb)
represent ing 25+ species of unionid c1ams. 'r  Four of his populat ions

address the above fol l iculata probleml lhese are: E. fgf l icglaba.fron Lake

Waccamawl an unknown-Enittio from the Savannah River (his Fig. ]-B
sbrongJ .y  resembtes  bhe Lea [T838)  type  f igure  (P1.  X I  Vot .5  f33) '  UNC- I ] !S

E. fol t iculata from the Savannah.River,  and some UNC-II ' |S specimens from

Ehe Waccatnat, River and Orfon Pond canal); an unknown Ellipbio from

Ochmulgee River drainage in Georgia ( i ts Fig. 1-G also resembles some [JNC-

IMS specimens from the Waccanaw River and 0rton Pond canaf); and E.
shepardiana . f i rom Ochmulgee,River, . . .Georgia.. ,  Davis found that whi le the

Lake llaccarnaw folliculata is part of the clade involving [. shqpardian?
and the above Effior.rn Elliptio forms, it must be considered separate
from them as it does nob group cfoseJ.y with shepardiana and these two

unknown El l ipt io sps. He inpl ies-that Lake Waccamaw fol l iculafg- is a

species @ from bhe bwo or three species the bwo unknown El l ipt io

forms and shepardiana represent. Davis does acknowledge that

conchologicat:-V tneTavannah River EI l ipt io is the closesb of fhe
shepardiane group to E. fol l iculata of Lake Waccamaw.--TuNc-rus 

aatJano-ttre-DaG (1984) results suggest that: 1)
Ell ipt io fol l iculata from Lake Waccamaw, whi le related wibh a gnoup of

Ei16ti" sh=pa-ffi; species, is distinct from these other species and may

be endemic to mffiaccanaw; 2) The river form of follicglata, as found in

downstream llaccarnaw River and Cape Fear drainage wabers (including Orbon
.pond canal) may be bhe !. folliculata bhat Lea described from the Savannah
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River  and 'wh ich  is  s t i l l  to  be  found in
proven fo be true, than fhe naiad cal led

that  r iver ;  3)  I f
fol l iculata from

the above is
Lake Waecanaw

the Lake
to E. mcmiehaeli

needs fo be given a new species name.
Davis (1984) suggesbs that i t  is highly probable thab

irlaccamaw folliculata form "arose from a lineage ancestral
and E. crassidens. rr /

Sta tus .  Vu lnerab le ,  Catego?y 2 .  S tansbery  (1971)  was the  f i rs t  to
l i s t  E I l ip t io  fo l l i cu laba as  a  " ra re  and endangered spec iesr r l  Heard
(1975),  laben',  did not include i t  in his endangered status report  -  this
may have been since the Heard l ist ing is based on Johnson (1970) concepts
which did not recognize E. fol l iculata as a separate species. FuLler
(1977) (as El l ipbio sp.)  recorunended that in North Carol ina waters this
spec ies  be  g iven a  "bhreatened i l  bu t  qu i te  l i ke ly  an ' rendangeredr rs fa tus .

Rat ionale for Evaluabion. The El l ipt io fol l iculata form in Lake
Waecanaw quite possibly is an endemic species of the upper Waccamaw
drainage. In there i t  is found only in low density.  No Juveni les of ib
were seen in the lake during bhe 1978-1981 sarnpl ing.

This naiad, because of its unusual razor shape and it habib of having
a signi f icant proporbion of ibs posberior end st icking above i ts
subsbrate, is very vulnerable to shel l  col lecbors and other interested
anateur or professional natural ists.

The Porter (1985) study docunented habitat  var iables wibhin which the
species exists in Lake Waccamaw. Outside lhe lake, these variables or
their  combinat ion may not exist .  I f  unknown of bhese restr icbed habibat
and hydrological  var iables were changed within the lake, the cont inuing
existence of bhis species may be threatened.

Current Protection. Lake Waccamaw is somewhat protected as it has
been designabed a rrCri t ical  Habibab'r  sbatus beeause of the presence ln ib
of Menidia exbensa, bhe Waccamaw Si lversides -  See: Threatened status for
Waccamaw Si lversides -  Lake Waccamaw is cr i t ical  habibat.  Federal
R e g i s t e r ,  V o l .  5 2 ,  N o .  6 7 ,  p P .  1 1 2 7 7 - 1 1 2 8 6 ,  A p r i l  8 ,  1 9 8 7 .

Recomnendations. More study is needed on lhe sysbematics of this
form and ils taxonomic closeness to the folliculata fonms from bhe
Waccamaw River, Cape Fear and Savannah River drainages. The Lake I'laccamaw
E.  fo l l i cu laba. fo rm'popu la t ion  needs per iod ic  . re -examinat ion  de termin ing
its cont inued presence, general  density,  and chonchological  s ize of
speeimens within i t  (possibly including growth r ing counts).  Such
observations shoufd be done from known habitat populations in bhe field
and done with minimal damage to fiving speeimens by returning exanined
specimens to their  habita! .  This author would suggest a morator ium to
col lect ion of l iv ing specimens of bhis species within bhe lake, Big Creek'
and the upper Waccamaw River.

An annual or biannual hydrological  and benbhic sampJ-ing program of
several  representat ive loeebions should be ini t iated wiLhin this frCri t ical

Habibat" designabed lake. The purpose of bhis program would be to attempt
fo ident i fy and monitor changes occurr ing in ihe lake that may or are
affecbing the I'Vulnerablerr status of the unreplaceable molluscan fauna in

-Lake Waccamaw. The annual resu.Its of such a program musf be made
avai lable to. the publ ic and interested scient i f ic community.

126



Acknowledgments. The aufhor acknowledges Karen Horn l' lault aided by
tor: . tyn Howie Kipphut,  Glenn Safr i t ,  Kathin Venger,  Lisa L. Wood, and Rod
Reish who assisted in the 19?8-1981 Lake l ' laccamaw study; W. F. Adans, U.

S. Anmy Corps of Engineers, Wilmington, NC for aid in this report  and
donat ion into the UNC-IMS col lect ion of a ! .  fol l iculata col lected June'
,1988 from the Savanndh River (dur ing a f ie ld tr ip accompanied by A. H.
Gerberich, t ,his author and others);  the late Dr.  Joseph Rosewater,  U. S.
Nat ional:Museun of Natural  History for col lect ions infornabionl the late
Dr .  J .  P .  E .  Mor r ison ,  U.  S .Nat iona l  Museun o f  Nabura l  H is to ry  and Dr .
.David H. Stansbery, Museun of Zoology, 0hio Siate Universi ty for faxononic
advice. Appreciabion is noted bo the Charleston Museum, Charleston, SC
for pernibt ing this author to research this species in their  col lect ion.
This research was supported Joint ly by the Norbh Carol ina l f i ld l i fe
Resources Commission, Project Number: E-1, Study Nurnber:  VI,  Job Number:
VI- |  (Federal  aid grant funds avai lable under provision of the Federal

J n d a n g e r e d S p e c i e s A c t o f l g 7 3 ) ( 1 9 7 8 . 1 9 8 1 ) a n d b h e U n i v e r s i t y o f N o r t h
Carol ina at Chapel Hi l t ,  Inst i tube of l ' lar ine Sciences.

LITERATURE CITED

Davis,  G. M. 1984. Genet ic refabionships anong some North Anerican
Union idae (B iva lv ia ) :  s ib l ing  spec ies ,  convergence,  and c lad is t ie
relabionships. l ' {alacolog j ,a 25:529-648. \

,  W .  H .  H e a r d ,  S .  L .  H .  F u l l e r ,  a n d  C a r y l  H e s t e r m a n .  1 9 8 1 -
MolecuLar genet ics and speciat ion in El l ipt io and i ts relat ionship to
o lher  baxa o f  Nor fh  Amer ican Un ion idae (B lva lv ia ) .  B io l .  J .  L innean
S o c .  1 5 : 1 3 1 - 1 5 0 .

Dawley, C. 1965. Checkl ist  of  f reshwater mol lusks of North CaroLina.
Sterk iana 19 :35-39.

Ful ler,  S. L.  H. 1972a. An undescribed strucbural  feabure in the
marsup ium o f  E l r ip t io  lanceo la ta  (Lea,  1828)  (Un ion idae) .  The
Naut i lus  86 :85-86.

.  1972b. El l ipf io marsupiobesa' a net.r  f resh-water nussel (Mol]usca:

Bivalvia:  Unioniaae) frotn bt- le Cape Fear River,  Norbh Carol ina. Proc.
A c a d .  N a b I .  S c i .  P h i 1 a . ,  1 2 4 : 1 - 1 0 .

.  1977.  Freshwaber  and te r resbr ia l  mo l lusks .  In :  J .  E .  Cooper ,  S .

S.  Rob inson,  and F .
plants and animafs

B. Fund€rburg (eds.). Endangered and bhreabened
of  Norbh Caro l ina.  N.  C.  State Mus.  Nat .  Hisb.

of freshwater
0ffice Endang.

35 (4 ) : ' 10 -12 .

Ral eigh . p. 1 43- 1 9l{ .

Heard, W. H. 1975. Determination of the endangered status
clams of the Gulf and Southeastern States. Term..Rpt.
Sp . ,  Bu r .  Spo r t  F i sh .  W i Id I . ,  U .S .  Dep t .  I n t .

Jennewein,  P.  1971.  Lake Waccamaw's mystery.  Wird l .  N.  C.



Johnson,  R.  I .
(Mol lusca:
Mus. ComP.

19?0. The systematics and zoogeography of the Unionidae
Bivalvia) of the southern Atlantic Slope region. BuIl.
ZooL .  140:253-450.

.  1984.  A new mussel ,  Lampsi l is  (Lampsi l is )  fu l terkabi  (B iva lv ia :
Unionidae) ,from Vake Waccanaw, Colunbus County, Norfh Carolinar with
a l is! of the other Unionid species of bhe l laccamaw River system.
Occ .  Papers  Mo l I .  4 :305 -319 .

Lea,  I .  1838.  Descr ip t ions of  new f resh water .  and land shelLs.  Am.
Ph i l a .  Soc .  T rans .  6 :1 -107 .

Morr ison,  J .  P.  E.  1972.  Sympatr ic  species of  E l l ip t ' io  in  Nor th
Caro l ina.  BuI l .  Am. l4a lacol .  Union,  Ine.  1972:38-39.

-Porter, H. J. 1985. Molluscan census and ecological inferrelabionships.
Rare and endangered fauna of Lake.Waccanaw, of Lake lJaccamaw, Norbh
Caro.l- ina.watershed system. North Carolina endangered species
resborat ion f ina l  repor t  -  per iod:  1978-1981.  Prepaned for  bhe N.  C.
Wi fd l .  Res.  Corrn.  Univ .  N.  C.  Inst .  l ' la r .  Sc i . ,  Morehead Ci ty ,  NC.
Vo ] .  1 -2 .

. ,  and K.  J .  Horn.  1980.  Freshwafer  mussel  g lochid ia  f rom Lake
Waccamaw, .Columbus County, North Carolina. Bull .  Aq. Malacol. Union,
I nc .  1980 :13 -17

, and K. J. Horn. 1984. Freshwater moll-usca of upper Waccamaw
Rive r ,  No r th  and  Sou th  Caro l i na .  (Abs t r . ) . 1 .  E l i sha  M ibch .  Sc i .  Soc . ,
97  227o .

Simpson,  C.  T.  1914.  A descr ip t ive cata logue of  the naiades,  or  pear ly
f reshwater  mussels .  Par ts  1-3.  Bryanb Walker ,  Detro i t ,  MI .

Sbansbery,  D.  H.  1971.  -Rare-and endangered ' f reshwater  mol lusks in
Eastern Uni ted States. . .  In : .S.  E.  Jorgensen and R.  l . l .  Sharp (eds. ) .
Proceedings of a symposiun on rare and endangered mollusks (Naiads)
o f  t he  U .  S .  U .  S .  Dep t .  I n t . ,  F i sh  and  h , i l d .  Se rv .  Bu r .  Spor t  F i sh .
and l l i ld l . ,  Region 3,  Twin CiL ies,  Minnesoba,  P.  5-18.

, and K. G. Borror. 1983. A l ist of bhe recenL freshwater bivalve-mollusks 
of the Holartic Region catalogued inbo the Ohio Sfate

University Museun of Zoology Collections. Ohio State Univ. Mus.
Zoo I .  Reps .  f o r  1983 ,  No .  2 ;3  P .

Turgeon,  D.  D. ,  A.  E.  Bogan,  E.  V.  Coan,  l ' l .  K.  Emerson,  W. G- Lyons '  W. L.
Prat t ,  C.  F.  E.  Roper ,  A.  Schel tema,  F.  G.  Thompson,  and J.  D.
l l i l l iarns. 1988. Cottmon and scientif ic names of aquatic

. invertebrates from the United Stabes and.Canada: mollusks. Am. Fish.
Soc .  Spec .  Pub l .  15 .

128

Prepared bv HUGH J. PORTER



Anodonta
ALEWIFE

implicata Say, 1829
FLOATER

Descript ion. This species is typical  of  bhe genus. The hinge plate
and teeth are lacking. Anodonta impl icafa is easi ly dist inguished from
Anodonta cabaraeta b/ the former having a pronounced bhickening of bhe
shel l  below bhe palLial  l ine in the anter ior-ventral  region. For
add ib iona l  descr ip t ions ,  see  Johnson (  1970) .

Range. The alewife f loaber ranges from Nova Scot ia and New
Brunswictq Canada, to the Potomac River in Virginia and Maryland (Johnson

1946,  1970;  Burch  1975) .  A  d isJuncb popu la t ion  is  a lso  known f rom the
Chowan R iver  in  Nor th  Caro l ina  (She1tey  1983) .  B i I l  Adams (pers .  comn. )
found l ive individual-s in the Chowan River during the sumner of 1989.

Hab i ta t .  Johnson (19?0)  s ta tes  tha t  th is  spec ies  appears  to  p re fe r
clean sanC/gravel substrates in relat ively fasb f lowing water.  However,
at the. Chowan River si te bhe water has an aLmost impercept ible f low (Bi l I

Adarns, pers. corm. )

Li fe Historv and Ecoloev. The alewife (Alosa pseudoharenguE) appears
ro oeffiominanr grocnioifil;sEGi,n6n TFf6).
Therefore, this mussef species is probably restr icted bo the lower reaches
of  .d ra inage bas ins .  \

.  Special  Signif icance. The alewife f loater populat i -on in the
River- is di- junct Uy 175 miles from any other known populabion of
spec ies .

Chowan
the

Tvpe Locali tv. Agawam River, Plymouth Counly, Massachusetts. A
neotype, l , tCZ 1?6?69 was selected by Johnson (1946).

Systemat ics.
1838 and Anodonta

Johnson ( 1970) synonymized Anodonta newbonensis Lea'
houq4lonica Linsley, 1945 with Anodonba impl icata.

Status. Vulnerab j .e,  Cabegory 2 .

Rat ionale for Evaluat ion. This is a disJunct populabion fhreatened
by"eubroph ica t ion .

Current Protecf ion. None.

Recomnendations. This specles, along wibh other mol lusks known from
Ehe Chowan River,  should be monitored regular ly.
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Vi I Iosa nebulosa ( Conrad , 1831{ )
RAINBO}'IALABAMA

Descripbion. The Alabana rainboui has an el l ipt ical or subrhomboid
shetl.  A large specimen from the Clinch River, Hancock Co., Tennesseet
can be 65 mm long, ab6ut 32 mm high and 20 nun wide. A typical male from
the Paint Rock River, Jackson Co., RtaUarna, is 54 long, 27 wrt high and 18
mm wide. The shell is somewhat. compressed wibh moderately snall beaks
protruding a I ibt le above the dorsal margin. The male has a posterior
point which may be fainbly biangulate and the female has a sl ight
narsupial swell ing and a rounded posterior end. The periostracum is
greenish-yellow to ofivaceous and brown with numerous, general ly broken
green rays. The rays may be narrow or wide, faint or dark, cover 2/3 or
al l  of the shell .  The left valve has two stoub pseudocardinal teeth and
lwo straighb lateral feeth. The right valve may have one or two
pseudocardinal teefh, the upper one being quibe small or absenb in some
specimens. The beak cavity is shallow. The nacre can be bluish-whibe
with a purpl ish cast or salmon color, and somewhat ir idescenf posberiorly.
Obher  descr ip t ions can be found in  Conrad (1834)  and Simpson ( '1914) .

'Range. The range of ! . .  nebulosa is quite exbensive, especial ly in
the Tennessee River sysfem. Simpson (1914) records V. nebulosa from:
Cumberland and Tennessee River sysLeml Green River, Kentuclqt; Tombigbee
and .Alabama, River ,drainage ; Colurnbus, Georgia (Chattahoochee River ) ; and
Wolfsvi l ]e, North Carolina. I an incl ined to doubt bhe Columbus, Georgia
record. Ortmann (1924) states that Wolfsvi l le, Union Counby' Norbh
Carolina is in the Catawba-Wateree drainge and bhat fhe record appears
doubtful. Sbarnes and Bogan (1988) summarized Unionidae records for
Tennessee., However, they choose,to combine al l  V. nebulosa records with
V. ir is records. Consequently, i t  is diff icutb to be more speeif ic aboub
Ene aistr ibution of y. nebulosa. Neves and Widlak (1988) recorded V.
nebufosa from the North Fork Holston River, Virginia. Neves and Zale
iT96'-) 

""corded 
V. nebulosa from Big Moccasin Creek (North Fork HoLson

River drainage) in VirgTnia. Ahlst;db ( 1981 ) found V. nebul,osa very
conunon in Copper Creek (Clinctr River drainage). Dawley.(1965) recorded V.
.nebulosa from.the. Hiwassee .River, North.Carolina. J. M. Alderman and R.
G. Biggins collecbed V. nebulosa from the Norbh Carolina port ion of the
Litt le Tennessee River in 1989. There do not appear t 'o be any recent
reconds for V. nebulosa-in the French Broad or. 'Hiwassee riven drainages in
North Carolina.

Ortmann (1924) recorded Micromya nebulosa (l/. nebulosa) fron
Obhcalooga Creekr Gordon Co., Georgia; Euharlee Creek, Bartow Counby,
Georgia; Swamp Creek, Whitf ield County, Georgial Coosa Rlver, Elnore
Counby, Alabama; Conasauga River, PoIk County Tennessee; and the Cahaba
River, Bibb County, .Alabama. Ortmann (1924) sfated bhab this species was
widely disbribubed in the ALabana River Sysbem.

Habibat. The Alabama rainbow can be found in fair ly large rivers to
smalt creetcs. It is parbicularly common in small streams such as Big
Moccasin creek and copper creek' Neves and zale ( 1982) described the
general characberist ics of Big Moccasin Creek. Very I i tble has been
published about the specif ic habibat for.the Alabama rainbow.

131



" Life History and EcoLogv . ZaIe and Neves ( 1982) determined that
glochidia from Vil losa nebulosa parasit ized the smallmouth bass
(Micropterus dolomieus)  and the rock bass (Amblopl i tes repestr is) .  Neves,
Weaver and Zale (1985) found t,hat V. nebulosa could successful ly
parasit ize on, and produce Juvenil-e mussels from, the fol lowing bass
species;  ! .  punctu latus,  M.  sa lmoides,  U.  s .  f lor idanus and M.  nobius.
Neves, Heaver and Zale ( 1985) also successful ly obtained Juvenile V.
nebuloq4r from bhe mosquitofish (Gambusia aff inis). Neves, Heaver and Zale
ItgEEf col lected gravid fenale V. nelglgsa in the spring and autumn.

Neves and l l ldlak (1987) studied the habibat ecology of al l  bhe
Juvenile mussels in Big l .{occasin Creek. This study included Vil losa
nebulosa which is common in bhe creek. The study did nob differentiafe
between V. nebulosa and V. vanuxemi. Neves and I ' l idlak (1987) col lected 92
Juvenile mussels in quali tat ive and quantitat ive studies and found that 50
belonged to either V. nebul.osa or V. vanuxemi. They also found lhat Age 0
Juveniles of al l  species studied were most ofben found behind boul.ders and
never in pool sanples.

The Alabama rainbow has been found associated with many other naiad
species. Several studies of the ALabama rainbow were conducted in the Big
l.{occasin Creek were ib is associabed wibh l le4ioniSuq conradicus (Lea),
Viltosa vanuxemi. ( Lea), P.Leurobema oviformf1co-ilEaf ,:Fffifm bannesiana
IL"il!ffiffi rasciotf-FlFfGi'ue, ana 4ksm.41on,qg virdidis R;Ffiesque.
Ahlstedt ( 1981 ) found the Alabama rainbow associafed with several obher
species in Copper Creek. \

Special Signif icanee. No special signif icance of V. ne_!q!qE4 is
known.

T.vpe Localibv. The type loeali ty for Unio nebulosus Conrad, 1834 is
rrbhe nountainous region of AJ.abarna, in the Black Warrior River" (Conrad
1834 ) .

Systematics. The Alabama rainbow was originally described as Unio
nebulosus by Conrad in 1834. Simpson (1914) l ists some eleven synonyns
for the species. Ortmann (1924) adds V. plancus Lea, 1868 and y.
d i f f ic i l is  Lea,  1868 to Simpsonrs synonyms.  Fr ierson (1927)  I is ts  f i f teen
synonyms for Lampsil is nebulosa (t/ .  nebulosa).

$labrrs. VuInerable, Category 2.

RabionaLe for Evaluabion. Vi l losa nebulosa is probably sbi l l  comnon
in several-  streams in Alabama, Tennessee and Virginia.  Very few records
exist  for bhis species in North earol ina. The French Broad River,  fhe
Hiwassee River and bhe Li t t le Tennessee River are aII  part  of  the
Tennessee River system thab extends into Nonbh CaroLina. V. nebulosa has
been recorded from al l  bhese r iver drainages, but not always in North
Carol ina. I t  appears as i f  the species does occur in Nort ,h Carol ina, but
i t  is uncommon or rare an* i ts distr ibut ion is def ini tely l imibed. This
species should be l isfed under special  concern unt i l  more information is
known.

Current Probection. The Alabama rainbow eumently does nob have any
pro tec t ion .
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Recomnendations. I t  is
Tennessee River sysbem bhab
such a survey eould indicate
Carol ina.

important ' to survey al l  the waters of the
exbend into North Carol ina. The results of

lhe precise status of bhis species in Norbh
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Vi l losa vauehanianus ( I .  Lea,  1838)
CAROLINA CREEKSHELL

Descript ion. l ' l i th bhe exception of the original descript ion by Lea
in 1838, the only other descript ion found for V. vaughanianus was in
Simpson (1914) .  The descr ip t ion in  Simpson (1914)  is  accurate,  bub i t  was
based on two female specimens. The fol lowing descript ion of the Carolina
creekshell is based upon twenty specimens (male and female) from Densons
Creek, Montgomery County, Norbh Carolina.

The sonewhat inf labed shell  is el l ipt ical in the male and obovate in
the fenale. The largest male was 50 rrn long, 33 nrn high and 2? mrn wide.
The largest female was 54 mm long, 30 mm high and 20 rnr wide. The
anterior margin of both sexes is rounded. The posterior end is pointed
about ?/3 of the way from the venfral margin. In the male, the posterior
nargin below the point is a gradual curve and above bhe poinf i t  is
straight in older males, but a gradual curve thaf blends wifh bhe dorsal
margin in younger individuals. In the female, there is a dist inct,
posberior basal swej. l ing. There can also be a sl ight constricbion between
the basal swell ing and the posterior poinb. The ventral margin in males
is general ly a gentle curve, but in females, i f  is usually straight. The
beaks extend a l i tble above the dorsal margin. The sheLl is moderately
shiny with strong irregular growbh l ines. The periosbracun is a greenish
yellow to a dark brownish yellow with numerous, conbinuous dark green rays
covering .most of t ,he sheLl. The overal l  appearance of the shelf can
sometimes be a uniform dark brown, but acbual color is a dark brownish
yellow with numerous dark green rays.

The left vaLve has two moderabely large, tr iangular, semabed
pseudocardinal feeth. The anterior toobh is more poinbed and directed
slightly towards the anterior end. When bhe tefb valve is viewed fron the
dorsal side both pseudocardinal teebh probrude noticeably. The right
valve also has two pseudocardinal teebh. The larger posterior tooth is
either l ike a thick blade or is pointed; i t  is also usually paral lel to
the dorsal margin. There are two well deveJ.oped lateral teeth in the left
valve and one in the right valve. The.nacre is shiny, ir idescent white or

.bluish-white, frequently wibh a pal.e salmon shade deepening loward the
ventraf margin. Sone specimens do not show-any salmon shading.

Vll losa vaughanianus is quite dist, inct from any obher Vil losa in
North Carolina or South Carolina. It  is synpabric with bobh V. delunbis
(Conrad,  1834)  and V.  consbr ic ta (Conrad,  1838) .

Range. The onJ-y published record found for the CaroLina creekshell
is Sawneyrs Creek (Catawba River system), near Camden,. South Carolina, i ts
type locali ty. The Carolina creekshell  has been collected in the
fol lowing North Carofina streams: Densons Creek, Montgomery County; Big
Bear Creek, Stanly Countyl Goose Creek, Union Counbyl Second Creek,
Randolph Countyl Toms Creek, Randolph CounLy; and Jackson Creek, Randolph
County. AI1 these sbrearns are in the Pee Dee River systen (Keferl,
unpublished records). /

Habibat. Most of the Carolina creekshells I have collected were
found near the bank in the shaded pools of small sbreams. They were
usually in.muddy or silby gravel and in shallow water.
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O
Life Hiqlq$Land Esg]!gy.,  Gravid females were found on AugusE 23, 24

ano e@ Goose Creek and Lick Creek of the Pee Dee
River sysfem. The Carol ina creekshel l  was frequent ly found associated
wibh V. delumbis and some El l ipt io.  In the streams examined this species
of Vi l tosa was not usualty associated with V. constr icta which was usual ly
found in shallow runiling water.

Special  Signif icance. This is the only Vi l losa endemic to fhe
CaroL inas .

Type Loca l iLy .  ,Accord ing  !o  S impson (1914)  and Johnson (1970)  the
type focaf i ty is Sawney's Creek, near Camden (Kershaw County),  South
Carof ina. Two syntypes (USNM 86106) are found in the Nabional Museum of
Natura l  H is to ry ,  Smi thson ian  Ins t ibu t ion ,  in  Wash ing ton ,  D.  C.

Svstemabics. The Carol ina creekshel- l  was or iginal ly descr ibed as
Unio vaughanianus Lea, 1838. I t  was placed in the genus Lampsi l is by
S impson ( t9 t4 ) .  Johnson (19?0)  synonymized i t  under  V i l losa  de lunb is
( C o n r a d ,  1 8 3 4 ) .

S ta tuq .  Vu lnerab le ,  Category  2 .

Rat ionale for Evaluat ion. The Carol ina creekshel l  cannot be found in
i ts  type  loca i i t y .  V iab le  popu la t ions  can be  found. in  s ix  d i f fe ren t
streams of the Pee Dee River system. I  examined 205 di f ferent si tes in
the Pee Dee River system and I  found the species in only six si tes. The
Carol ina creekshef l  should be considered of special  concern unt i l  more
information concerning ibs distr ibut ion is known.

Current Prolect ion. The Carol ina creekshel l  does not current ly
receive any protect ion

Reconmendations. Much more survey work needs to be done in bhe snall
sbreams of ttre lower Cabawba River sysbem and the Pee Dee River system to
accuralely assess bhis speciesr vulnerabi l i ty.  I f  no more populabions can
be"found, bhe species is def ini tely threatened. I  recorrnend thab Densons
Creek, Montgomery County and Goose Creek, Union County be given some bype
of protecbion from developmenb. Alasmidonta varicosa and Toxolasma Pullus
along 'with Villosa vauFhanianus"-can be found .in Densons Creek. Lasnigona
decorala and V. vaughanianus can be found in Goose Creek.
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Ligumia nasuta (Say,  1817)
EASTERN PONDMUSSEL

Descript ion. Johnson (1970) states that the eastern pondmussel may
reach over  . |10 rnn in  some local i t ies.  Clarke (1983)  found l iv ing
specimens in the Cashi€ River, Bert ie County, North Carolina which he
considered the largest specimens on record (no lengbh given). Shells are
elongate and look somewhat l ike Ehe yellow }ancel however, the easfern
pondnussel appears fo have more heighf relative to length bhan the yellow
lance. Specimens provided by Bil l  Adams are dark brown with f ine rays
v is ib le  on the poster ior  ha l f  o f  the shel l .  The posber ior  r idge is
dist inct and angular. The posLerior slope is concave toward the umbos and
tends to become convex toward the posterior end of the shell. The umbos
are low and extend only sl ightly above the hinge l ine. The nacre is an
irr idencent blue to salmon color. Two pseudocandinal beebh are located in
each vaLve. The left vafve has two long, straight fateral teeth, and the
rlght valve has one laberal tooth. Addibional descript ive informabion is
prov ided by Johnson (1970) .

Soft-parb anatomy is dist inctive. Darkly pigmenbed papil lae are
found along the posterior third of the mantle margins (Adams, pers.
comm. ) .

Range. Panlico Drainage Basin norbh to the St. Lawrence Drainage
Basin, Canada and ,westward thr,ough the northern parts of ihe Interior
Basin. In North Carolina, this species is known from the Chowan, Roanoke,
and Pamlico drainage basins.

s[!!g!. The eastern pondmussel is found in silts and sands in areas
wiLh l imited currents such as in lakes,, ponds, and protecied areas of
r ivers and creeks (Johnson 1970). BiII  Adans and Andy Gerberich (pers.
comm. ) found bhis species in a coarse sand substrate with significant
amounts of fine organic matter. Also in bhe area were occasional patches
of fragrant waterlily (Nymphaea odoraba) and spatterdock (Nuphar luteum).

L i fe  HisEqry and.EcoLogy.  Or tmann (1919) . .considers the eastern
sno re f f i i cspec iesw l !hbhebreed ingseasonex !end ing
fnom August unti l  bhe fol lowing June.

MusseL species associates of the easbern pondmussel in bhe Chowan
River include.Lamosil is ochracea, Lampsil is radiata, El l ipt io complanafa,
Ell ipt io angusbata, Anodonba implicaba, and Anodonta cataracta (Adams and
Gerber ich,  pers.  connr .  ) .

Special Significance. The eirstern pondmussel reaches its southern
range l imib in North Carolina. Therefore, signif icant genetic differences
may exist in.our local populations of this species.

Tvpe Locali tv. Delaware and Schuylki l l  r ivers, near Philadelphia,
Pennsylvania. The type specinen has been lost.

Status. Vulnerable, Catego"Y 2.

EvaluAb:len. During the surmer of 1989, I surveyed four
as easternthe N.C. Natural Heritage Program
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pondmussel habitats.  Also surveyed'was the Chashie River,  which A.H.
Clarke ( 1983) ident i f ied as an area which produced this species. No
eastern pondmussels were found in any of t,hese areas. Adams and Gerberich
(pers. comm. ) did f ind this species in the Chowan River,  Gates Counby
during 1989. This indicates that the species is st i l l  present in North
Caro l ina l  however ,  iT .appears  tha t . ibs  range is  be ing  s ign i f i canb ly
reduced in the state.

Cur ren t  Probec t ion .  None.

Recormendations. The moffuscan fauna of bhe Chowan and Roanoke
riversleed bo be bhoroughly surveyed. Areas with signi f icant diversl ty
or species need to be idenbif ied and probected.

C l a r k e ,  A . H .  1 9 8 3 .  S t a t u s
repor t  fo  U.S.  F ish  and
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L a n p s i l i s  c r o c a b a  ( I .  L e a ,  1 8 4 1 )
OVAL LAMP MUCKET

Descr ip f ion .  The she l l  o f  L .  c roca ta  i s  e l l ip i ta l ,  th in ,  modera te ly
inf lat ,ed, not poster ior ly broadly rounded. The umbo of i t  is located and
direcbed anter ior ly.  l t  has a periosbracum fhat is l ighb green to dark
brown with thin green rays and dul l  shiny to rough in bexture. The nacre

of fhe inner shel l  surface is whibe to bluish in color.  0n fhe hinge
there are lamel lar pseudo-cardinal and straight,  Iateral  teeth. The
marsupium on the posterior half of the outer female demibranch has a dark
ventral  margin. A.mantle f lap is on the mantle margin of the female Jusb
below the incurrenb siphon - an area highly pigmenbed.

Largest ! .  crocaba specimens in bhe UNC-II ' |S (Universiby of North
caro l ina ,  Ins t i tuLe o f  Mar ine  sc iences  mol lusk  co l lecL ion)  a re :  Gr isse t t
Swamp, Columbus Co.,  NC (UNc-I l . ' ts #9861{) -  lengb6 = 481 height = 33, widLh
= 18 nun. Orton Pond canal,  NC (Cape Fear drainage) (male -  UNC-IMS
#10462) -  length = 86, heighb = 56, width = 31 m. Waccamaw River,  Conwayt
SC ( female  and male  -  UNC- IMS #10353)  -  leng th  =  73 ,  he igh t  =  51 ,  w idbh =

35; length = 69, height = 46, width = l ' l  r rn.  Lake Waecamaw (female -  LJNC-

IMS #10114)  -  leng th  =  58 ,  he igh t  =  42 ,  w id th  =  22  wq (male  -  UNC- I } ' IS
# 1 0 1 8 2 )  -  l e n g t h  =  5 5 ,  h e i g h t  =  3 8 ,  w i d t h  =  2 1  n m .

The or ig ina l  Lea (1841)  descr ip t ion  has  no f  been seen by  th is  au thor .
The Lea (1843)  descr ip t ion  fo r  U.  c roca tus  is  as  fo l lows:  r rD iam.  .8 ,
Lengbh 1 .2 ,  Breadth  1 .8  inches .  She l l  e l l ip t i ca l '  in f la ted ,
inequi lateral ,  angular behind, substance of the sheLl-  thin,  thicker
beforel  beaks prominenbl l igament rather thin and shorLl  epidermis
saffron-coloured, smooth and shining, with l inear rays and numerous
regular l ines of growthl  cardinal teebh smal l ,  s ingle in the r ighb and
double in bhe lef t  valve; lateral  teeth long and curvedl anfer ior
c icabr ices  d is t inc t ;  pos ter io r  e ica t r iees  conf luent l  dorsa l  c ica t r i ces
ptaced in the center of the caviby of the beaks; cavi ty of the shel l -  deep;

cavity of the beaks deep and angular; nacre salmon-colored and
ir idescent.  I t  may be dist inguished by the colour of the epidermis'  by
the teebh being bhicker,  and by bhe inf lat ion of the umbones. The
poster ior s lope is without rays, and is somewhat rough. ' r

.  Lea ( 1963) gives the fol lowing descript ions of the soft  parts of this
speeies: I 'Branchial  uberus occupies, very much l ike ochraceqs, more than
half  of  bhe posfer ior port ion of the outer branchiae, one of the specimens
having about forty ovisacks on each side,.  .  .The whole lobe is nearly

semicircular,  and the lower porbion is black, with a br ight brown border.
.  l4anble rafher thin,  with a very broad margin, s l ight ly colored on bhe
tower edgBs, much thickened below the branchial  opening, where i t  is black
and reddish brown and furnished tr t th papi l lae on the inner edges.
Branchial  opening rabher large, black and reddish brown, with nunerous
papiTiae. .  .u Furbher on Lea noted thab the ovisacks.extended below bhe

l ine of the branchiae. Lea, however,  made no mention of the manble f lap
present on the mantle margin.

Glochidia of ! .  crocata were described in Porter and Horn (  1980)
They have valves that are biLateral ly symmetr ical ,  hookless and purse

shaped. There are eye spoLs near the venbral  border.  The hinge l ine is

straight with the unbos occasional ly extending Just beyond the hinge l ine.

Glocnidial size ,and shape approximabes.bhat of !ry!!!g fullerkati though
its hlnge lengbh is general ly larger than thab of L.  ful lerkat i .
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Dimensions, as reporbed in Porber and Horn (1980) are: lengbh = 0.227 nn;
height  = 0.280 m;  h inge length = 0.132 mnl  h inge lengbh/ length rat io  =
0 .58 ;  he igh t , / I eng th  ra t i o :1 .23 ;  and  h inge  teng fh /he ighb  ra t i o  =  0 .48 .

Separation of glochidia from bhis species frorn the very similar
glochidia of Leptodea ochracea and Lampsil is ful lerkati can be
accomplished through/comparison of their hinge lengbhs and bhe ratios:
hinge lengLh/lengbh, hinge length/height. Lampsil is crocata is the
largesf . in al l  three of.the above data categories, Lanpsil is ful lerkabi is
internediafe in daba range, and Leptodea ochracea has the smallest values.

Range. .Non-North Carolina: The type localiby for crocata is l isted
as Savannah River, Georgia. Gibbes (1848 -no data included) l ist 'ed the
species from South Carolina. Lea addit ionally ( 1853) l isted Columbus,
Mississippi. Johnson (1984) l ists two specimens resembling this species
fron the Waccamaw River near Murrel ls Inlet, South Carolina. UNC-IMS

-collection near Conway SC on Waceamaw River (UNC-II{S #10363).
Norbh Carolina - Non-Lake lJaccamaw or Waccamaw Drainage Area: Naiads

believed to be this species were collected from an Orton Pond canal in
JuIy, 1986 Uy Kurt Wright and this author (UNC-II. ' |S #10452).

North CaroLina - Lake lieqgqfg! and Drainage Area: Published records
of thls s[eEffim tlFwaccffi-w ano lts oraGage area include: Porber
and Horn (1980)  and (1983) ,  Johnson 1984,  and Por ten (1985) .  Cabalogued
UNC-IMS Lake Waccanaw specimens and lots include (incomplete): #8477,
9092 ,  9093 ,  9099 ,  10114 ,  10120 ,  10121 ,  10136 ,  ' 10140 ,  10144-10150 ,  10178-
10182, 10200, '10201, and 10275. One specimen has been collected from the
Waccamaw River Just below the Lake Waccamaw-l.Jaccamaw River dam (UNC-IMS
#8554 ) .

Itabfle!. Average density of L.
19?8-T981 study of Porter (tg8S) was
samples did not, contain the species. Density values collected during this
study were no! normally distr ibuted. l , laxinurn sarnpled density was 12.9
crocata per m-; this density was found bobh in the Southeasb and West
Inbermediate Sand subregions.

Lampsil is crocata seems restr icted to bhe -intermediate - deep sand
regions of ,  the lak 'e :  . I fs  average depth (2.05 m,  range = 0.6-3.1 m) bhough
is not signif icantly different from the average depth of the lake.
Average sediment graphic skewness values of samples containing bhis naiad
(0 .01 ,  range  = ' -0 .46 -0 .36 ' ( f i ne -skewed  sed imen !  aceo rd ing  to  FoLk ,  1984) )
were signif icantly greater bhab similar values for the lake (-0.10). A11
other average values of physica] data from L. crocata containing samples
were similar to average values of the lake. Mean physical data of al1
samples containing this naiad weFe (Porter, 1985):

I saburaLed dissolved oxygen = 91.' l  (range = 55-110fi);  sediment botal
ch lo rophy l l  a  (unco r ree ted )  =  4 .11 . ( range  =  2 .27 -5 .33 ) ;  sed imen t
bofal chlorophyll  a (corrected) = 2.85 (range = 0.00-5.23); sedlnenb
pheo-p igments = 1.55 ( range = -3.23-4.49) ;  ph = 6.88 ( range = 5.1-
? .3 ) ;  t r . sed imen t  o rgan ic  ma t te r  =  0 .08  ( range  =  0 .08 -21 .19 ) ;7
sedimenb carbonabe matber = 0.76 (range = 0.00-3.73); graphic nean
sediment  s ize = 2.8 A uni ts  ( range = 1.10-2.81)  ( f ine sand accord ing
to Folk, 1974); sediment inclusive graphic standard deviation = 0.81
(range = 0.31-2.05)  (noderatety  sor ted sand -  nobe Folk ,  1974) ;

crocata in Lake Wacqamaw during bhe
oTTpecinens per m'; 91.9ft ot Ehe
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sediment  graphic  kur tos is  = 1.12 ( range = 0.81-1.89)  tmesokur t ic  sand
-  no te  Fo lk ,  1974) .

CorreLation analysis of 1978-198'l  data (Porter 1985) was suggestive
only that density correLations with sediment chlonophyll  a (corrected) and
pheo-pigment values mdy exist..  When variables were anafyzed by clusber
analyses, no variable (eibher physical or mol-luscan) were clusbered with
L. crocata. '  Lack of a strong correlaEion of crocaba densit ies to analyzed
hydrographic variables hindered development of an explanation for the non-
homogenous distr ibution of the naiad within Lake Waccamaw.

Li fe  His torv  and Ecologv.  L i t t le  re la t ionship is  d iscern ib le  between
crocaba densibies and habitat vegetabion in Lake Waccamaw except thab no
cnocata were found in the l,laidencane or Plectonema sp. habitats - both
habitats general ly were resbricbed bo shallow sand.

Reproduction. Glochidia were collected from Lake Waccamaw waters in
June,@i?-T080 (Porter 1985, Porter and Horn 1980, Porter and Horn
1983). No ofher information is available on t ime of reproductive cycle in
this Lampsil id, thus, the lypical. bradytict ic cycle of Lampsil ids could
not, be verif ied for i t , .  Host f ish for L. crocata glochidia is unknown.

Special Signif icance. Lampsil is crocata is part of bhe molluscan
assemblage of Lake Waccanaw which contains f ive,endemic no1lusks. The
lake with i ts 21+ mollusk species is one of fhe mosb species r ich lakes in
bhe Western Henisphere. The molluscan fauna of the lake generally is not
known bo occur comnonly anywhere else in North Carolina. Furtherr Lake
l.laccamaw and Orton Pond are bhe only lakes on the North Carolina coastal
plain known bo be able to.support a unionid fauna.

Tvpe Locali ty. Savannah River, Georgia (Lea, 1841 according bo
Johnson,  1970) .

Systematics. Identif ication of L. crocata has not been well
understoodror accepbed. Simpson (1914) l isted it  as a synonym of
La rnps i1 i soch racea . , Johnson1947 )be l i eved . i t | obec1ose r to@'
consb-ric.ta-(Co-nrad, 1938) (now Vil losa consbr*cta). In 19?0, Johnson nade-
mfa@ a synonym of !3gps:!!!g, cariosa (Say, 1817) which he listed
as present:: in the lJaccanaw.River drainage near Murrel ls Inleb, South
Carotina. Burch (1975) accepted the Johnson synonymy. Johnson (1984)'
partty as bhe result of bhe glochidiaf documentabion in Porter and Hornt
(1980), now accepts L. crocatus from Waccamaw drainage as a species
separabe from L. cariosa. .The sp€cies, however, is not l isted in Turgeon'
eb  a1 .  ( 1988 ) .

Neifher L. crocaba or cariosa were listed in the llaccamaw records of
Dawley (1965l l  " renneGin 

(19i lFu11er  (1977,  19?8) ,  or  FuI Ier  e t  a l .
(1976). Presence or absence of specimens collecbed in Lake Waccamaw in
the maJor museun collectiens has not.been posslble and is unknown ab
presenb. Specinens idenbified by Sbansbery exist in the Ohio Sbate
University Museum of Zoology (MZOSU).

Stansbery (pers. comn. 1982) agrees lhat male L. crocaba and L.
-ochracea are very simi lar and at.bimes extremely di f f icul t  to separate.
UslntEhe.concepbs of Stansbery, naberial ln bhe MZOSU, and crocata serles
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col l -ected during this study, w€ bel ieve that crocata can be separated from
ochracea by the following: there is a color tendency fowards a dull rough .
brown surface in crocata, whereas ochracea is general ly l ight ol ive green
and very shiny ( t f r is roughened condit ion in crocata is due bo a greater
prominence of concentr ic growth l ines on the shel l  of  i t  than on bhe shel l
.of  ochracea - these growth Lines are mentioned in bhe 1843 descripbion by
t ea)f inter ior dorsal shel l  margin of crocaba is rounded bub angular in
.ochraceal a smal" ler shel l  height/ length rabio is presenb in crgcata than
in ochracea (general . Iy <0.75 in crocata and )0.75 in ochracea (tnis data
is incomplete ab present .and is compl icated by probable sexual dimorphism
in  bo th  spec ies  in  regards  bo  th is  charac ter isb ic ) .

Johnson (1984),  in commenbing t ,hat Lake Waccamaw crocata were
dif f icul t  to separate from ochracea, stated bhat these naiads could be
separated by the their  pseudocardinal teeth which are lamel laLe in
ochracea and pyramidal in crocata.

Female crocaba can be differenbiated from female ochracea by the
previous character ist ics plus the presence of a dark band on the ventral
margin of the marsupium of crocata, a character ist ic noled by Lea (1863);
this dark band was nob seen on ochracea nor was reported in lhe anatomicaf
descr ip t ions  o f  the  la t te r  by  Lea (1838,  1863)  and Reardon (1929) .  The
presence of a small nantle flap on female crocata (nay be shrunken in size
in non-gravid individuals) and the absence of i t  in ochracea is an
addit ional t rai t  separat ing the two speeiesl  bhe absence of this f lap in

.ochracea is one of the primary reasons why the species was bransferued out
of the Genus Lampsi l is by some invest igators. No consistenb di f ferences
were seen in t f re Uetween the bnanchial  aperbures ( incurrenb siphon),  the
papi l lae, or the r ibbon-I ike areas on the manble edge Just anter ior Lo bhe
incurren! siphon in eibher crocata or ochracea from Waccanaw waters.

Status. Vulnerable, Category 2.

Rationale fqf Evaluelign. This imperfectly undersbood naiad species
is not considered endemic to the Haccamaw drainage. The known
distr ibut ion of crocata seems restr icbed bo lhe southern coasbal At lant ic
drainage of the.UniteO States between.bhe.savannah River (Georgia) and
the Waccamaw drainage with no known occurrences between bhese river
sysiems (Johnson, 1984). The recenlcollection of i t  in Orton Pond canal
(Cape Fear drainage) is an excepbion here. Because of the probable prior
taxonomic'oonfusion bebween it  and Lampsil is cariosa and L. ochracea, both
more comnon naiads, it is possible bhab crocata is not as rare as records
indicale. Thus densit ies of i t  outside the Waccanaw drainage may not be,
critically low. The average densiby of crocafa in Lake I'laccamaw is 0.4 m-
and is suggestive .bhat the estimated Lake lfaccamaw populafion is about
14.4 mi l l ion l iv ing specimens.

.Several- reasons. could account for .this crocata population being
previously unreported from the lake. The species crocata, by many was not
recognized as a discrebe taxonomic unit.  Addibionally, most early
colLections (before.SCUBA capabil i t ies), were made only in shallow depths;
as has been shown, gg!3 in Lake Haccamaw is scarce in shallow waters
and nost comnon in ttre intermediate to deep depfhs of the lake. Ib is not
here believed "that crocata is a recent addition to fhe fauna of fhe lake.
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The crocata population in fhe l,laccamaw River is of low densiby and
from only several known locations - presence in other l,laccamaw drainage
wabers is unknown.

Unti l  presence of populat ions of this uncomnon speeies are reporbed
on from other drainages, the status of fhis species wi l l  be in quesbion;
.bherefore, the specieVshould be accorded at leasi  the sbatus of
t tVulnerable".

The Porter (1985) study doeumented habitab var iabfes wibhin which bhe
species exists in Lake Waccamaw. Outside bhe lake, these variables or
their  combinat ion may not exist .  I f  unknown of bhese restr icted habibat
and hydrological  var iables were changed within the lake, the cont inuing
existence of this species may be threabened.

Current Protection. Lake Waccamaw is somewhat protecfed as it has
been OesignateO a "Cri f ical  HabibaL'r  because of the presence in i t  of
Henidia extensa, the Waccamaw Si lversides -  See: Thneatened sbatus for
Waecanaw Si lversides -  Lake Waccanaw is cr i f ical  habibat.  Federal
R e g i s t e r ,  V o l .  5 2 ,  N o .  5 7 ,  F P .  1 1 2 7 7 - 1 1 2 8 6 ,  A p r i l  8 ,  1 9 8 7 .

Reconmendabions. An annual or biannual hydrological and benthic
sarnpt ing progian of several  representat ive locat ions should be ini t iated
within lhis "Cribical  Habitab[ designated lake. The purpose of this
program would be to attempt to identify and monitor changes occuring in
the lake bhat may or are affecting the tlVulnerablerr status of the
unreplaceable moLluscan fauna in Lake Haccanaw. The annual results of

such a progran must be made available to the public and inberested
scienbif  ic cottmunity .
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Lampsi l is fascjola Raf inesque, 1820
IIAVY-RAYED LAMPMUSSEL

Descript ion. The shel l  of  bhis speeies is normal ly aboub 70 mm in
fengtn, ovate-o obtong in out l ine, with bhe anter ior end rounded and the
posberior end,rounded to roundly pointed. The poster ior r idge is broadly
rounded, not angular,  and the beaks are elevaLed only sf ight ly above the
hinge l- ine. The periostracurn is shiny, usual ly with rnany raised growth
l ines, has a background color of l ighb yelJ.ow fo yel towish-green, and has
dark-green wavy rays covering nosb of bhe shel l .  CompleLe descripbions
and i l lus f ra f ions  ban be  found in  Burch  (19?3)  and Parmalee  (1967) .

Range.  Th is  spec ies  has  a  b road d isbr ibu t ion ,  occur r ing  essent ia l l y
thnoughout ttre Ohio River drainage and in the Great Lakes drainages
Histor ical ly,  i t  occurred in North Carol ina in the French Broad River '  Big

J igeon R iver  and the  L i t t le  Tennessee R iver  (Or tmann 1918) .  Today,  i t  i s
known in bhe state only from bhe Li t t le Tennessee River above Fonbana Lake
(Macon. and Swain Count ies).  Recent observat ions of the Li tble Tennessee
River in that area show that i t  st , i l l  exists there in good numbers (R. G.
B igg ins  and J .  M.  A lderman,  pers .  comm.) .

Habitab. Li t tLe is known about the habifat  requiremenLs of this
species in the state. I t  normal ly occurs in r ivers and creeks in coarse
sand or  g rave l .  \

Li fe Hisborv and EcologV. Nothing is known of the l i fe hislory of

Utr is species. tn t ' tort t r  Caiol ina, i t  oecurs wibh El l ip i io di l ibaba and

Al.asmidonba vir idus.

Spee ia l  S ign i f i cance.  None.

Type Loca l i t y .  Kentucky  R iver ,  Kentueky  (p rec ise  locab ion  unknown) .

SVstematics. For almost a century, this species was known as
Larnpsff imi lEf iadiatus ( I .  Lea, 1829).  However,  Ortmann (1918)

debernined .that Raf"mesques' descri.ption of !. &sciola was adequate bo

discern bhe species and gave that nane pr ior i ty over Lea's ! .
mulLirgl iatus. Systemabic treatment of bhis species has been stable since

that t ime.

Sbatus .  Vu lnerab le ,  Catego?Y 2 .

Raf ionale for Evatuat ion. This species is bel ieved to have been

e x u i r @ T o r m e r r a n g e i n N o r t h C a r o 1 i n a , b e i n g k n o w n
boday-only from the"Li t t le Tennessee River.  Decl ines in water qual i fy '

chemical spills, impoundments, or many other forms of stream disburbance
could adversely affect the species.

Current Probect ion. The known North Carol ina populabion of this

S p e c i m a r t o f t h e t h e c n i t 1 e a ] h a b i b a t o f t h e s p o t f i n c h u b
(i lvbopsis.monacha) and, thenefore, receives ineidenbal protect ion from

that species.
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Recomnendations.. The Litt le Tennessee River population of this
species should be closely monibored for population trends and fhe water
quali ty of fhe r iver Jealously guarded. Surveys for addit ional
populaLions of this species should underfaken.
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Lamps i l i s  ochracea (Say ,  1817)
TIDEWATER MUCKET

(Leotodea ochracea aecepted name in
Turgeon ,  e t  a l .  (  1988 ) )

Descript ion. The t idewater mucket has a round shel l  that is thin,
translucent and highly inf labed or obese. The anter ior and poster ior
dorsal shell margins Ane angular. The umbo is centrally J-ocafed and
pointed in a dorsal direcbion, The exter ior per iostracum is ol ive green
or yel lou bo l ight brown wiLh bhin narrow green rays. The nacre of the
inter ior shel l  surface is pinkish and sometimes white.  There are lanel lar
pseudo-cardinal teeth on the hinge; the lateral  teefh on the hinge are
curved.

Females have a cream colored marsupium on the poster ior hal f  of  fhe
ouber demibranch. Thene is no mantfe flap on bhe mantle margin anterior
to Lhe incurrent siphon.

Say (1819)  -  "She l l  th in ,  f rag i le ,  b rans lucent ,  subovate ,  h inge
largin somewhab rect i l inear,  colour from a pale reddish orange to a pale
ol ivel  general ly radiate with dul l  green and with minute wrinkled radi i ;
anter ior margin very f inely wrinkledl beaks decort icated and approximabe'
with bwo or bhree smal l  concentr ic unduLat ionsl  wifhin bluish-white or
ochraceous, binged wifh red near bhe base; teebh very obl ique and much
compressed. Length, one inch and a quarber:  breadbh' one and three
quarters. "

Largest Lampsi l is ochraeea speeimens in bhe UNC-II ,{S (Universiby of
North Carol ina,- Inst i tuLiof Uarine Sciences molfusk col lecbion) ane:
Lake Haccamaw -  Iengbh =  50 ,  he igh t  =  411 w id th  =  21  nsn  ( female)  #10150;
lengbh = 59, heighb = 48, widbh = 27 wn (male) #10172. Chowan River (near

Gabesv i l le ,  NC)  -  leng th  =  76 ,  he igh t  =  53 ,  w id fh  =  32  ( female) ;  leng th  =

96,  he igh t  =  70 ,  w idLh =  41  (ma le)  #9892.
Both Johnson (1970) ,and Morr ison (1975) mention sexual dinorphism

being present in this species. This dimorphism and the ecophenoLypic
conchological  var iabi l i ty of  this species (Ful ler 1977) has not been wel l
documented; buf, from ongoing problems in disbinguishing L. ochracea nales
fron Lampsi l is crocaba, ! .  cal iosa, and etc. ,  an understanding of this
conchotogicaf var iaCion is essenbial  to the accurate ident i f icabion of
naiad fauna wherever L. ochracea may be presenb. Johnson (1970) statest
withoub including .morphomeEric data, that Larnpsilis ochnacea rrhave a
posterior end more broadly rounded and sonewhat pointed in fhe male'
t runcated in the femafe.r '  This character ist ic but subt le di f ference
bebween males and females of most Lampsilids is not always presenb in L.
ochracea, part icular ly in Juvenl les. Shel l  height/ lengLh rat ios (obesiLy)

hrere exanined in bhe Lake Waccamaw L. ochracea (Horn and Porter 1981).  No

signif icant sexual dimorphism Has found within this species in bhe lake.
Considerable var iat ion is pftsent in the length of gravid narsupia in

Lake llaccamaw L. ochracea but no rrarsupia were seen having a lengbh
greater than one traff tne lengbh of the outer.demibranch in these naiads
( P o r t e r  1 9 8 5 ) .

Lea ( 1863a) mentions tha! the ovisacks in marsupia of Lanosi l is
crocaba are are extended below the branchiae. Gravid marsupia of ! .
octrracea and L. crocala, found in Lake Waccamaw, when examined were both
found containing ovisacks extended below their  branchiae.

Glochidia have vafves bhat are bi lateral ly symmetr i .cal ,  hookless and
purs€-shaped. There are eye spots near bhe venbral border. The hinge
l ine is sl ight ly convex wibh bhe umbos general ly not quibe reaching the
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hinge l ine. Dinensions, as reported in Porter and Horn (1980) are: Iengbh
= 0.227 mrn; height = 0.277 rwn; hinge length = 0.109 mn; hinge length/
length rabio = 0.48;  he ight / length raLio = 1.22;  and h inge length/height
ratio = 0.40. The labter aubhors point oub that bheir Lake Waccanaw
gloehidial measurenents for bhis species differ from bhose taken from a
glochidial picbure of4gPgodea. gchracea pubtished by Reardon ( 1929).
Separation of glochidia from this species from the very similar glochidia
of Lanpsilis crocata and fullerkati can be accomplished through comparison
of their hinge J-engths and the ratios: hinge length/lengbh, hinge
lengbh/height. Larnpsil is crocafa is the largesb in al l  bhree of bhe
above data categories, Larnpsil is ful lerkati is intermediaLe in data range'
and Lepbodea ochraeea has the snallesf values.

Range. Non-North CaroLina: l ' {azyck ( 1913) mentions a Ravenel
col. l-ection specimen from the Cooper River, South Carolina. The
C.istr ibution l isted by Johnson ( 1970) and as discussed by Fuller (1971,
1977) is fhe Savannah River system of Georgia north into Nova Scotia.
Johnson (1947, 1970) I isted specinens from specif ic ponds and lakes ln
ldaine and [,liassachusetBsl Connecticut and Housafonic Rivers (Connecticut);
Champlain Canal and Hudson River (New York); Delaware and Passaic River
(New Jersey); Schuylki l l  and Delaware Rivers (Pennsylvania); Seaford
(Delaware); Pobomac and Anacostia Rivers (Distr ict of Columbia); MilI
Pond, Radcli f f  and Susquehanna Rivers (Maryland); Lit t le Hunting Creek'
Janes, Matapike, and York Rivers (Virginia); and Savannah River (Georgia)
sys tems .  Conrad  (1835) ,  Johnson  (194? '  1970) ,  and  Fu l l e r  (1971 ,  1977 ,
19?8) mention the presence of Lampsil is ochracea in the upper t idat
regions of r ivers. Ka! (1983) l ists a populabion of the species from
Sydney River, Nova Scotia.

The .lohnson ( 1970) record of lower Waccamaw Riven specinens from
llachasaw Landing, Soubh Carolina nay be Lampsilis crocata. A Lampsilis
collecfion by this author from bhe Waccanaw River near Conilay' South
Carolina probabty ineludes only L. crocata (LNC-IMS #10363).

Norbh Carolina - Non-Lake l,laccamaw or Waccanaw Drainage Area: llalter
( I e5 6ffi;offi 

"pffid-EE;T;u;A 
fl i ven:-D;me65f-i nc ruded

the latter record and added the Tar and Roanoke Rivers to fhe known North
Carolina Distr ibubion. Johnson (1947' 1970) stabe lhat he exanined
speeimens of tbre species from the Tar River and Roanoke River Systems.
Morrison (19?5) menfioned specimens of the species which he collected from
bhe Tar River. Fuller (1977) stated that besides the Waccamaw populabion'
lhe rfonly additional and extent known populabions in North Carol-ina
apparenbly occur in the t idal Chowan River near Eure, Gates^County, and in
the Tar River near Pinetops, Edgecombe Counly.t '  Cfarke (1984) reports
collecbing the species in bhe Tar River during a recent survey. In
addit ion, Plate 22, Fig. 3 in Johnson (1970) of Lampsil is radi?ba radiata
(Gmelin) from Greenfield Pond (near Wilmington, Norfh Carolina) is [. .
ochracea inslead of L. radiatq (Morrison; pers. comm., 1971). UNC-TMS
fiGtfon includes EpeffiFcoltecbed by this author from lhe Chowan
River (Gafes County) (UNC-{} ' iS *9892, 9893).

North carol.ina - Lake llaccamaw and Dr?iTrase n!g?i .Th: species has
been 6TOea present, TnTafe Uaccamaw by ortmannli9tg), Dawley (1965),
Johnson (1947,  19?0) ,  McDanie l  and McDanie l  (1972) ,  Morr ison (1975) '
Po r te r  and  Horn  (1980) ,  Ho rn  and  Porbe r  (1981) ,  Ka t  (1983) ,  Po r te r  and
Horn (1983) ,  and Johnson (1984) .  Por ten and Horn (1984a)  repor ted a
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specimen believed bo be.this species from the }Jaccarnaw River Jusb below
bhe Lake Haceamaw dam (UNC-IMS #8553). No specimens were found living in
Big Creek which empties into Lake lJaccanaw.

UNC-IMS cabalogued specimens and lots from Lake lJaccanaw lnclude
( incompreEe)z# 's  5gB,  2776,  2777,  3307,  3310,  3459,  8562,  8594,  9094,
9875,  10115,  10124,  y0132,  10137,  10142,  10143,  ' t015 ' l  

,  10157-10175,  10269,
10282, 10350, 1 '1056, 1 1082 , 1 1 103, and 1 1122 .

Habifat. Mean values of physical data from samples containing L.
ochracea were not slgnificantly different from mean values of all Lake
lrlaccamaw sampJ-e physical daba. Mean physical data of all samples
conta in ing L.  ochracea were (Por ter  1985) :

depth = 1.73 m ( range = 0.4-3.6 m);  I  saburabed d issolved oxygen =
86.7 (range = 13-132I); sedinent total chlorophyll  a (uncorrecbed) =
4.47 ( range = 1.36-21.61)1 sediment  bobal  ch lorophyl l  a  (corrected)  =
3.34 (nange :  0 .00-25,62) i  sedimenb pheo-p igments = 2.35 ( raDg€ = -
U.99-27.02) ;  ph = 6. ! ' t  ( range = 5.1-7.5\ ;  I  sediment  organic  nat ter  =
4.0? ( range = 0.00-35.21) ;  f r  sediment  carbonate mat ter  = 0.63 ( range
= O.0O-4.30) ;  graphic  mean sedimenb s ize = 2.05 0 uni ts  ( range = 0.88-
4.40)  ( f ine sand accord ing to  Folk ,  1974)1 sediment  inc lus ive graphic
standard devlaLion = 0,77 (range = 0.09-'1.59) (moderately sorted sand
-  nobe FoJ,k ,  1974)1 sediment  graphic  skewness = -0.10 ( range = -Q.57-
0.52)  ( f ine-skewed sand -  note Folk ,  1974) ;  and sediment  graphic
kurbosis  = 1.12 ( range = 0.58-1.93)  ( rnesokur t ic  sand -  note Folk '
1974 )  .

Average density of Lampsilis ochracea in Lake Wacganaw during the
1978-1981  Por te r  (1985)  su rvey  was  2 .9  spec imens  pe r  m- ;51 .3 t r  o f  t he
samples did not confaln the species. Density levef was suggestive that L.
ochracea was the second most comnon naiad in the lake, the first bei.ng
Elliptio waccamawensis and the third being,,Lampsilis fullefkali. l'laxlmum
sarnpreo oe@.8 L. ochracea per urt;Fnffifound in the
Northwesb Shallow Sand subregion (Ponter, 1985).

Density data and distr ibutional data of L. oehracea, by subnegions
confirm the regional.homogenous nafure of densiby of this species in Lake
Waccamaw. Sanples containing the species were spread evenly bhroughoub
the lake in contrast bo the uneven patterns presenb for E. fol l ieulata,
Lamosil is. fuI lerkati,  Lqmpsil is crocata, Anodo4llr EL€' and Corbicula
fluminea.

Johnson ( 1970) and Fuller (1977 ) characterized this species as l iving
in a habitat of: weak water currents near or in a bidal area of sandy
floor to mud botfom in small streans, t idal r ivers, canals' ponds or
lakes. Lake Llaccamaw fits the above habitaf description for Leptodea
ochracea in bhe lake and seens to occur randomly throughout ib,

Life-Historv and Ecologv. A comparison of lhe density of this naiad
bo habibaf plant associabion suggests: bhat the daba here is quite
varlablel }ower than average L. ochracea densities may be present where
tlaidencane and NaJas are present; no !. ochraeE is presenb in bhe blue
green algal. (PlecLonema sp.) areal and higher than average densit ies of L.
ochracea are present where Spatberdock and an unknown grass-Ilke plant'
were.
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fire 1978-1981 data walt suggestive that a negative relationship
(copelation analyses) w€ur present between L. ochracea densities and pH.
A strong positlve correlabion in L. ochracea densities occurs with E.
waecanawensis densitles, - note both are the doninant naiads of the lake.
df possible ecological. signiflcance is that while both naiads are denslty
correlated with eaeh other, L. ochracea densitles are negatively
correlated with pH, whereas, E. waccamawensis densities are not comelated
wlth pH. A nechanisn for a slight ecologicaL habitat separation between
the tno specles ls indicated.

A posltive comelation bebween L. ochracea obeslty and percent
organic natter in habitat sedinent was suggested (data comelated only at
5! level of significance). Thus, possibly L. ochracea obesity is greater
in high organic sedinents that in sedinents having low organic levels.

Ttre recently inbroduced sChlnese Clamrt, 99I@ fluminea, was shom
{n the 19?9-1981 study (Porter and Horn 198llb) not to have any effeet on
existing L. ochracea populations. Ttris is being dlscussed nore f'ully in a
paper being wrftten Uy this author and which is expected to be subnitted
for publication in late 1990.

Reproduction. Gravid condition by this naiad ltas present in Lake
gaceafr-Ouring Febnrary, Aprll-June, and Deceder; in 1980 it, was
found during ldarch, Xay, June, and again in Decenber (Porter 1985; Porter
and Horn 1983). Ortnann (t919), repeating the Lea 1835,records, nentlons
that the species was gravid or eharged with eggs in June, Octoberr and
llovenber. Jotrnson (1970) found gravid lndividuals in l{ay in Plynoutht
l,lassachusetls waters. Thls evidence supports the belief that this species
is bradytictic (tong-tern breeder) (Johnson, 1970). Ttrus, breedingt
occurring at the beginning of a gravid condition, begins during late fall;
spawnlng would be coryleted near June of the following year. This
initiation of breeding also seensr beglnning later (December) than the
Septenber beglnning of Lalpsills sp, (Lamsilis f'trllerkati) (Porter and
Horn 1983).

The host fish of L. ochracea glochidia are not klown. Fuller (1977)

suggests that because of the tide water affinitles of thls species' the
doninant glochidlal host nrst be an anadronous fish. Herring and nenbers
of the genus l{enldae (Atherinldae) are anadronous fish Imown fron lake
tlaceanaw naters. tterrlng are rarely infected with glochldia but t{enldee
species are llkely glochidial hosts (F. J. Schwartzl pers. comt.' 1982).
l{enidla extensa Hubbs and Raney ls comon in Lake tlaecanaw (Hubbs and
frilEv, t5E6l.-

gpecial Significance. Thls species is part of the endemlc nolluscan
asse@ which contains at least four other endenic
nollusks. fire lake sith its 21+ nollusk species is one of the nost
specles rich lakes in the tlestern Henisphere. fire nolluscan fauna of the
tlte generally is not lsrown to occur anlnrhere else ln llorbh Carollna.
Further, take Taccanaw and Orbon Pond are the only lakes on bhe llorth
Carolina coastal ptaln known to be able to support a unlonid fauna.

lYpe Localitv. schuylkill Rlver, Pennsylvanla (Johnson, 1947).

Svstenabics. Ttre erlsting and contlnulng problen ln separating thls
species, parttcularly nales of lt, fron l.amsilis crocata ls discussed in
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the specles discussion for L. crocg-ta. Iryortant dlfferences betwe"n L:
ochratea and L. crocatg (fn-tafe faccanaw) are: shell height/length ratlo

is greaTe" i"-1.@g ttran in L. crocata (>0.75 vs. (0.75); generally

rfg[t g6 dark Eroiffiuu or rougrr perrostracum; central unbo vs- unbo

on-anterior hatf of florsal surface; no nantle flap anterlor to incunent

slphon vs. presence of snall mntle flap anterlor of incunent siphont
pi'gpentatlon lacklng vs. pignentation present on ventral nargin of

narzupiun.- - 
jomson ( 1g7}l discussed taxononic sinllarities between LamFills

ochracea 1. griosi, &d Lamsilis gplendlda (Lea, 1838)l tle latter' a

;peffipresdt-mown e@gia and South Carolina. Thls

fitter siecies his wlde green riys whereas L. ochracea has thln rayq;-L'

splendida addltionarry has . 
"o#io"rably 

rrEavffir than that of L.

ofirracea. Kat (1983) at length discussed the relationships between
.@ ochracea, L. splendida, L. radiata, ild Larusilis sp'
(fnlferkabi).-T-tre 

generic and the speclfic name of this naiad are presently

questloned. T[e genus Leptodea was proposed for this species by l{omison
(fgZSl and use of lt wa3G-nt-inue<l by Stansbery (pers. com.' _1979) and
.irr"gein et al. (198S). liorison (1975) states frllith snaller glochldiar -
and a corylete facf of 'nantle flapsr or papillae on the nantle nargins of

the fenates, venbral to the siphonal area, it is clearly a species of

Leptodea. 'itis genu", of the lubfarnily t€qpgilirlae' q.not.previously
baan recognlzed is inifuahg any species tiving in the Atlantic Slope
ri.vers.r At present, the genus-f.ebtodea is still considered by nany to be

restricted to bhe Hilsissippi anffi of Hexico drainages. Bereza and

Fuller (1975) concluded Wrat Unto oclraceus do not fit either the
published concepbs of f.amsffFr t eetoagal _however, prinary sexual
character isb ics(grocnI f f iE.nar@ofthespeciesarenore1n
harrcny wlth thos6 of Larcgilis than nith those in Leptggea' - if lf{Dsi}ig

concepis can be expanCffifude forns without a postbasal nantle f1ap.- 
i'"ger ( 197?) states that a ner genus for Lamsills ochracea was in_

preparation. l,lore recently, Clarte (pers. com. ' !9841 F" :Ft"d bhat he

wtfi snortly propose a new genus (nanea after llorrison) for thts specles.

Ttre Xorrisoit (19?5) assu4tlon that L. oglrracea belonged ln the genust

Leptodea because of fts snaff glochldh was questloned ln Porter and Horn

fi66d. zuu1"n"a dimensions of glochidia of the type specles of lepbode.
irasiiis (Rafinesque, l82O), were 1/3rd the size of take llaccanaw L,.

Cilacea glochidla. In Uoitr stze and shape, glochldla of Lake lfaccamw L.

ochracea were nore sinilar to glochldia of the genus LamsifiY than

id€6aA. Considerable differ6nce was present betreen the height,/length
ffi-'f take tlaecanaw L. ochraaea glochidla and sinilar ratios taken
fron itlustrations of r".lprrFea-glochldla by Reardon ( 1929). Stansbery
(pers. com., 1981) rroilevGilffieveO Wrfs varlatlon ln glochidial size

not of generic iryortance.__- -KaE 
(fg8gl discussed the Leptodeq vs. lSgpsilis. controversryf. His

sbudies have shonn that wlthfn-accepteO taostffs specles there is a

considerable arrount of variation in- degree of developrent of the nantle

ftap. Further, bhe structure of the stonach and characteristics of the

fenafe denlbranchs of ochracea are bypically l?rnpsillne. Kat also cites

our studles showlng ttr6@T-Oia characberlstlcs of L. ochracea to be

closer to Larysllls than to Leptodea.
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firis recent evidence by Kat (1983) has led to
by thls author of Lamsilis as the nost acceptable
ochracea. Ttrls ls done realizing the probablllty

the present acceptance
present genus name for

bhat a new genus name
for this species uaY be ln order.

l{orrlson (1975) additionally nade the statenent that there }t:ut a
corylete lack of frpapillae on the nantle narglnsrr of ochracea. Fuller

Ug77) showed photographs of a gravid Larcgilis ochracea fron the Chowan
Rlver and nade a oiitinct point concer@ the 'broad,

papitlose and usually highly pigrented postbasal mntle mrgin (corenly
bearing a nribbonrr of tissue) which is characteristlc of the radiata
grouprt. Ttrts was not the case in take llaccanaw specinens ssanins{ during
this proJect. lllrile the nantle flap ras not presentr a s6lt areat
ribbon-llke sonetines, containing snall papillae ltas present Just anterior
to the lncunent siphon on the ventral mntle edge of all femle L.
echracea exanined - this area generally had sone dark pigrentation. Snall
papiffae, generalty not on a ribbon-like arear nere also present Just
anterior to the incunent siphon on the ventral mntle edge of nost nale
L. ochracea examined. These papillae &ry conespond to the crenulate

Fignentea area Just anberiad fron the incurrent siphon as reported by
bereza and Fulter (19?5) for the species. The l{orrlson specirens and
those fron this study both inctuded naterial collected fron the same area
but durlng a different tlne frane. It is believed that our finding of
papitlae on the nantle edge near the incurrent siphon of L. ochrace.a ls
Lotn a clarification of the llomison statenent and an indication of
possible ecophenotyplc nantle variabllity.- 

fire species name ochracea, used here, is that nare which is-generally
accepted (StansUery; pers. coEI., 19?9) and Turgeon et al. (1988).
l,torrison (197il presented conslderable evidence that the nane Leptodea
fluviatilis (Grelin) is the nane whlch should be used. I{o atte4t has
ffiEE this study to Justif] the nerits of the use of the nane L.
fluviatilis over L. gchracea as suggg9ted by Stansbery.--CEIin 

hls nost, interesttng 1983 pap€rr coryared L. ochracea. fron
Lake tJaccamw wlth specinens fron Sydney River, l[ova Scotia (specinens
fron the extrenes of the ochracea range). Anatonrlr and allele frequencies
of specinens fron both populatlons were slnilar. There was sone shell
shape difference between populablons. Ttre low level of blochenical
difierentiation he stabed was consistent wlth the hXrpothesis rrthat host
type affects levets of genebic divergence anong wldely-separated
popufatfons and divergence arng such populatlons than do species with
territoriat and./or strictly freshwater hosts-rl

Status. Yulnerable, CategorY 2.

Ratlonale for Evaluation. This non-endenic take lfaccamaw naiad ls
ttre s ln the lake. Based on an average density of

2
2.9 speclnens per m , ib ls estinated thab 104.4 nllllon Lepbodea oghlacea
existla in Lake llaccanaw durlng Bhe tire of the 1987-1981 survey. fite
enornlty of this populatlon ltas that whlch caused Fuller (19771 to zuggest
that th! species be given a status of trSpecial Concerntt. He asserted that
the tlaccanaw populatlon had speclal signlflcance to llorth Carolina and
natural gcience because lt was the only large Lamsllis ochracea
population really known.
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Ttre species seens remrkably a<lapted to Lake lfaccamn ln spite of lts

suggested tiAaf water affinities. ftrtside of Lake tlaccanaw waters, but
wilnfn its drainage, only a few L, ochracea specinens have been collected
fron the tlaccamw River and these were fron very close to the lake dan-
lfo specinens were fofnd in Big Creek. There contlnues to be no record of
other large populations of L. ochracea in l{orth Carolina or other Atlantic
coastal drainage waters. lgain-ttre special nature of L,ake llaccamaw ls
presupposed.- 

ttre comelation noted between densities of the take tlaccanaw
populatlon and pH would be evldence of one environnental factor which if
ttrangea by disruption of the lake water quality, could affect a
destruction of this large naiad populatlon. If other unlmown
environrental factors or their conbinatlons presently in Lake tlaecanaw
were changed, the continuing existence of this large naiad population nay
-6e threatened. tltrile this ipecies seens to be a co@n Atlantic coastal
drainage naiad, the population existing in L,ake llaccanaw ls the only large
one lmown in the arainlge; thus, the existence of it in L,ake l{accanaw u.rst
be treated with concern-and should be accorded a status of ttvulnerablerr.

Current Protection. take lfaccamaw is sonewhat protected as it has
ueen @cal ttabitat* because of the presence ln it of
ttenidla eitensa, the lfaccanaw Sltversides - 

!g Tqglfned_status for
: - .
ffiides - Lake tlaccanaw is critical habitat. Federal

Register, Vol. 52, No. 6?, pp' 11277-11286, Aprll 8, 1987.

Recomendations. An annual or biannual hydrological and benthlc
saryr@everalrepresentativeIocationsshou1dbeinit iated
witlin Etris nC"tEical Habitatrr designated lake. The purpose of this
prograo would be to atteqt to identify and nonitor changes occurring in
the lake that my or are affecting the ttVulnerablett status of the
unreplaceabte mituscan fauna in f.afe Haccanaw. Ttre annual results of
suclt- a program mrst be nade available to the public and lnterested
scientlfic eomrnity.

Aclrrowledgnents. Ttre author aclcrowledges f,aren Horn l{ault aided by
mrif@, Glenn Safrit, Kathin Venger, Llsa L._ tfood, and Rod
Reish who assistLa fn the 1978-1981 Lake tfaccanaw study. He is also
appreclative to Dr. A. H. Clarke, lliattapoisett, l{A; the late_Dr. J. P. E.
tlorrison, U. S. llatlonal ltuseum of tfatural History; 14 Dr. Davld H.
Stansber!, Museum of Zoology, Ohlo State University fol ta1j1o-nic advlce'
Thls research ras supported Jointly by the lJorth Carollna llildllfe
Resources Comissionr-frojeci l{umber: E-1, Study t{unber: VIr Job lJunber:
VI-? (Federal ald grant nrnOs available under provision of the Federal
Endangered Specles Act of 19?3) (19?8-1981) and the University of llorth
Carolina at Chapel HilI, Instltute of l{arine Sciences.
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Iamsltls radiata (Guelin, 1791)
EA.STEN LATTPUUSSEL

Descrlptlon. firis description is for the eastern larymrssef !!. f.
raOtaElfI-tfferencea bet$een bhe eastern larymrssel and the Carolina
ffiet (L. r. conspicua) w111 be discussed ln the systenatics secbion
of this report.

l{aximm length for thls elllptlcal species is approxinately 100 m in
lforth Carolina. fire posterior ridge is rounded. Unbos are swollen and
extend above the hinge line. Both the posterlor and anterior ends of the
shell are rounded. In general, the shells are roughened on the outer half
of the shells. The periostracum ls brorm with dark greenish black rays
over nost of the shell. fire nacre is usually pinkish or salnon with sone
lridescent blue showing through the pink toward the posterior end of the
strell. The latera.l teeth are long - two on the teft valve and one on the
right vaLve. Two pseudocardlnal teeth are found on both the }eft and
rilnt valves. AddltionaL descriptions Erre available ln Johnson (1970).

&mge. The eastern la4mrssel is generally thought to be a tidewater
suuspffi with a discontlnuous range fron the Cape Fear Drainage Basin
nortl to the St. Lawrence Drainage Basin. Ttre eastern larymrssel has
recently been found in the lower Chowan River (H. Adansr pers. com.;
Aldernan, gnpubl. data) and in Swtft Creek, Fishing Creek, and the nain
channel 6f ttre Tar River ln the prnllse Drainage Basin (Aldernan 1988). fn
the Tar River Drainage Basin lt is one of the least comon u.rssel species.
It is nndeternined whether this species has declined in the Tar River
Drainage Basln slnce Clarke ( 1983) copleted hls survey of the drainage'

Ttre Carolina fatmrcket has recently been found in the Little and
Uwatrarrie rivers which are trlbutaries in the Pee Dee Drainage Basin in
tlorth Carollna (Keferl and Sheltrey 1988). tfatter's (1956) finding of the
Carolina fatnrcket in the upper Neuse Dralnage Basln has recently been
confirued fron the Flat RivLr fn Ourfran County (Aldermn, unpub. data).

Habltat. The eastern larymrssel is usually found in nediun to coarse
sands;-Ttr-Ncarollna fatnrcket ls fonnd ln gravel, cobble, or bounder
substrates as well as ln lryognded habltats such as t.ake lllehie (l{alter

1956). The Carollna fatmcket was not for.rnd during a recent survey of
Lake l{lchie (Aldernan, unpub. data).

Life Hlstorv qnd Egologv. Ttre eastern laryu.rssel is a bradytictic
breed d that the breedlng season extends fron
August to the following August. fire Carollna fatmrcket is also a
UriOyttctlc breeder. tfalter (1954) found gravld Carolina fatnrcket
femles during the fatl and early winter nonths. Fish hosts for the
eastern larymrssel and Carolina fatntcket are unhtown.

Special Significance. Ttre Carollna fatmrcket Ey be 1 lforth Carollna
enoent@ research ls needed to debernine if this ls true.

Although the eastern larymrssel is considered a northern speciesr its
range extends through the coastal drainages of lforth Carollna to the Cape
Fear Drainage Basin in llew Hanover County.

Tvpe Localltv. Potonac River, Dlstrict of Colunbia.
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Systenatics. Two subspecies-of t.amsilis 
"tgl**? 

are recognized by
Wre aiffiacologtcat Union (nrE€on-E-ef4 1988), tarysilis radlata
radiata and Lamsllis radiata conspicu?. L._t._9onsqi99+ ls lmown only
f'ron ttre YaO s. Shells of thls subspecies are
nrch larger and heavler than the shells of L. r. radiata. Alsor the
posterloi rldge is mrch nore broadly ronnded in L. ^f:_ consqigqa and' in

ienerat, the unbos are not as inflated. Because bf these differences and
6eca,.,se'L. r. radlata is thought to parasltlze an anadronous fish host and
L. r. con-splcualFowd in areas without such fish species being presentt
i-t Is pomftnat L. r. radiata and L. r. conspicua are separate
species.

Status. Vulnerable, CategorY 2.

Ratlonale for Evaluatlon. There are few signs of successf\rl
reproC olina fatmreket or the eastern la4mrssel.

Cument Protgction. None.

Recomendations. The Carolina fatmrcket and eastern laryu'rssel nay

uese [@Resea rchneedsLobeunde r takenbode te rn i ne1 f t h i s
is true. A thorough survey of all North Carolina tldewater streanst
creeks, and rivers needs Eo be coryleted. Such a survey will f\rther
expand our ktoltledge of the distributlon and status of the eastern
falpnrssel as well as other species present in these waters. A status

survey is also needed for the Carolina fabmrcket.
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TERRESTRIAL I.OLLUSK^S - EI{DAXGERED

Glyphvallnla clingnanl (Dall, 1890)
FRAGITE GLTPH /

Descrlptign. Glvohvalinia cllngmni'has a very thln, ild fragire - -
srreul-ffi-uoutFm in aiane[er and 2.9 m m netgnt with abouB 5.5
whorls. Ttre unbitlcus fits in the dianeter about 6 tines. According to
Burch (19621, the eolor of the greenish glossy she1l varies fron
greenish-yellow to a reddish horn. Ttre suture is well mrked. The upper
part of the shell has widely spaced, radiating lndented lines which becone
obsolete on the base. Ttre spire is low and the periphery rounded. fire
shell is sinilar to Glyphyalinia vanattai (Pilsbry and ttalker 1902), but
somewhat larger ln size. e rcre conplete descrlption and figures can be
found in Pilsbry (1946).

Range. According to Hubrichb (1985) the fragile glygh is-known only
rron ffiy County, North Carollna. llalker and Pilsbry ( 1902) state that
Vitrea cfingnant (9. clingnani) tris peculiar to Black l{ountain rangert.
tlalker anaTlGUry-(lg0trecords this species fron llt. Clingnan' Ht.
Hitchell, lfilsonrs Cove, Cat-Tall and Pobato Top. 

\

Habltag. Talker and Pilsbry (1902) records the fragile glyph fron
unaerT@ Hubricht (1985) records this species fron under logs, rocks
and moist leaf litter at high elevatlons.

Life Historv anct Ecologv. lfothing is Lnown about lts life history
and ecology other than a few habitat notes.

Speciat Signlficange. The fragile gtyph is one of the largest
speci . Ttre snail has a very restricted
distribubion.

Tvpe Localitv. Ttre type locallty of Bhe fragile gfyp! is l{t.
cungffili6ir6-F the suniit (tlalker and Pilsbry 1902): . Tl" type (38910

usm,tt is ln the Unlbed States llatlonal l{useun (Ptlsbry 1946).

Svstenatics. DaU described-this species fron specirens collected by
Herynhl@ cliqglcani in 1890. Baker (1933) ptaced the species in
the genus neffit (+9?4) replaced the genus 89!.iq9!!g wiut
genui Crvpf,GTliElfor this species. According to Hubrichb ( 1985)
netinelta apptoxina (tlalker and Pllsbry 1902) ls a synonyn.

Sta.bus. Vulnerable, Category 1.

Rationale for Evaluatlon. According to lfalker and Pilsbry (1902)

ttris that tlne !t has not been recorded fron any
area outstde of the Black l{ountain range. It appears to be restricted to
Yancey County, l{orth Carolina. Sinee bhis species is naturally rare
ntthin a restricted range, it is deflnitely a candidate for endangered
sbatus.
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Cument Protectlon. Glrmhvalinia clingganl does not have any federal
or state protection at this tine.

Recomendations. It is recomended
other sinilar high elevation habibats in
surveyed.

that the original localities and
the Black l{ountaln range be
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TERRESTRIAL I,IOLLUSKS - THREATEIIED

Catinella waccamwensis Frazen 1981
HACCAI.IAII AI.|BERSI{AIL /

Descriotton-. Ttre shell is llght amber colored, glossy, branslucent'
iryerF|-te, veny thln and fragile, with 2 112 to 3 whorls and a sharply
intised suture; leight 5.9 m io 7.5 m and width 3.5 m to 5.9 m- The

nuclear whorl is lmoUftke; spire shortl shorls increase rapidly in sizet

culninattng in an elongati, tunia ultinate whorl. Ttre shell of this

species is so thin thaE the nantle shons bhrough it, givlng living
specinens a dark overall appearence. For a coqlete descriptiont
including sofb-tissue anatonry and photographs of the holotype and a
paratype, the reader should tonsult Franzen (1981). Genitalia of this

specils are also figured in Pllsbry (1948) under his discussion of

Quickella vagans (PiIsbrY).

Range. Curyently lnorn only fron Lake llaccamw, Colunbus Countyt
North Carolina.

Habitat. Like other anbersnails (Fanily Succtneidae), this species
proUafiI!-ffier occurs far fron water. Type naterial was collecbed fron
;,wet, sanay ground, noist boards and dead leavestr fron a shaded portion of
ttre shoretinE (franzen, 1981). I collected topotypic specinens in June'
1989, and found the species restricted bo a narrow band of shorelinet
ranging between 1 and 3 feet fron the waterrs edge. The soll- in this band
nas-coitinually dary and the area was very heavily shaded. Alrcst all

specinens were found under leaf litter, probably due to its stabilizing
influence on their nicroclinate. Heavy shading of the shoreline nay be an

essentlal habitat elenent for the species.

Life Historv and Ecologv. llothing is Lrronn of the life history and

ecology of thls species.

Special Signif&ance. Based on avallable lnformtion, this species
u.rst Ue constOerea a Norttr Carollna endenic; thereforer proper

conservation and stewardshtp of this speeies in the state is essential for

Its zurvival.

Ilpe Localitv, North shore-of Lake lfaccanaw near bhe intersectlon of

Lare ffiffiiffind HcRae Lame, Colunbus County, lJorth Carolina.

Systemtics. Pilsbry (1948) considered Lqke tJaccamaw specinens of

thls taxon to bJvariants of Catinella vagans (pitsUry, l?90).. Franzen
( 1981) exanined specinens of f,@ frouEs type logatity (Cape liay

iofnt, New Jersey) anO Lafe fdcffind, using detailed observations of

conchology and soft-part anatontlr, determlned that the take tfaccamw
specinenJ represented a distLnct specles and naned it Catinef,la
waccanawensls. However, rhile recognlzing 9.. vagans as distinctt Hubricht

iiffiv.onynizeo e. waccanaiensig-wltrr@ua avara (say, 1824)
with no supporrinia"gund't.Gl-*;-tne sup@on iron C-
vagans proviOeO U! frlnzen (1981) and the lack of any supporting argurent
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for slmonlnry with 9. avara by ttubricht ( 1983t
being treated as a valid species here- Should
eventuaLly prove correct, this taxon will need
protection lists because C. avara is abundant

Status. Vulnerable, Category 1.

Rationale for Evaluation. This species is currently lnorm only fron

tfre s , an area which has undergone substantial
shoreline devetopnent. Prinary and secondary i4acts of this developnent
(shoreline clearing, bulkheading, boat wakes, foot traffic, etc.) on the
species bas probably been severe. fire conblnabion of a restricbed range
anO treavy humn rure pressure on its habitat nake bhls species particularly
vulnerable.

Current Protection. I{one. Sone neasure of protection
ttre ffiies through federal designation of

1985), 9. gtcca4awensis. is
llubricht's ( 1985) assertion
to be renoved from

ln the state.

silversides (ltenidla extensa), an insular aquatic neighborr as a
ttrreateneO spffi F6GG, such protection is purely lncidental and
iqortant coqonents of the tlaccanaw anbersnailrs habitat are certainly
unprotected.

Recomendations. Anbersnails are difficult to identif! and in great

neea@v1s ion .Fu tu re rev i s lonsw i1 lp robab Iy res ton
allozyne inatyses and characters of soft-tissue anatomy, especially the
genititta. flhile such studies nay clarlf)r tltg ghyfogeny_of the group'

FiefO identifications will certainly renain difficult. In spite of this
obstacle, survey work for the anbersnails is greatly needed and should be

undertaken. 0cturring as they do in the ecotone between aquatic and

terrestrial habitats, they are frequently overlooked by collectors
investigating one habibal or bhe other. Future aurvey work on ambersnails
in ttorth Carottna should abteryt to clarif! both the status and systemtic
placenent of Catinelta waccamawensis-

Renarks. Ttris species has no recogtllzed vernacular name. The nane

asstgiffin ttris report was derived fron the type locality and the

cognonen anbersnail, which is applied to all species ln ihe fanily
Succlneidae.

is provided to
the lfaccanaw

Five new species of land snails fron the
States with notes on other specles. Gastropodia
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ParaviBrea ternaria
SCT'LPTED SUPERCOIL

Itubrlcht, 1978

Description. The only lnfornatlon avallable for the sculpted
supercotl cobs fron llubricht ( 1978, 1985). Ttre foltowing descripEion is
an abbrevlated verslon of lfubricht's original description. The holotlrpe
has a dianeter of 6.8 m and.a height of 3.4 m. fire sculpted supercoil
ts a smll, shlny, pale bronnistr, subhyallne shell wlth 8.5 slonly
increasing whorls. The unbilicus is deep, well llke and contalned in the
shell diarneter about flve tines. fire aperture is namowly lunate and
siqle. fire top of the whorls are sculptured with numerous, imegularly
spaced, irnpressed growth llnes. There are usually 2 or 3 radial rows of 3
large teeth.

Range. Ttre sculpted supercoil is found in Unicoi Counby, Tennessee
and t{adison County, North Carolina (ttubricht 1985).

ttabitat. Ttre sculpted supercoll is trfound tmder noist leaf litter on
woodeA triltsides and in ravines't (Hubricht 1985).

tife Hlstorv and Ecologv. Itlothing is known of the life history or
ecology of thls specles. 

\
Special Signifieance. None.

Frpe Localitv. The type locality of Paravitrea bernaria is a ravine,
0.5 ntles northeast of Ernstville, Unicoi County, Tennesseer Holotype
171668, and Paratypes 171659 Fl,llIH (ltubricht 1978).

Svstenatics. l{o synonlmst or taxononic problens are evident.

Status. Vulnerable, Category 1.

Ratlonale for Evaluatlon. Ttre soulpted supercoll ls known fron tso
counties in the United States, one of those counties is in l{orth Carollna.
Ttrls snall ls apparently rare and has a very llnlted dlstrlbutlon, it
shouLd be llsted as threatened.

Current Protection. lfone.

Recomendatlons. It ls recomended that extenslve survey work be
done on forest tltter gastropods in the Appalachian l{ountains. If the
scutpted supercoll ls still rare nlth a linibed dlstributlon then lt
should be federally listed as endangered.
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Paravltrea varidens llubricht, 1978
ROAI{ SUPERCOIL

Description. fire oqly ilfgrnatlon available for the Roan supercoil
cones-fron tlubriehL Q1978, 1985). The following descriptlon is an
abbreviated version of ttrbrichtrs original description. The holotype has

a dianeter of ?.6 m and a height of 4.6 m. The Roan supercoil has a
shiny pale brownish, subhyline shell with 8.5 to $ slowing increasing
wtrorts. Ttre lnbilieus ls deep, well-Iike and contalned ln the shell
dianeter about five tines. Ttte aperture is lunate and slryle. The top

whorls are sculptered with nurerous irregUlarly spaced, iryressed grorth

llnes. Ttre adutts are toothless and the imature shells have 2 or 3
radial rows of 3 or 4 large teeth within the last whorl.

Aceording to ltubricht (1978), Paravltreg varidens is
closely related to g. ternaria Hubricht, 1976, differlng
havlng 4 teeth ln alo-, and in having then present only

probably nore
in frequenbly
ln lmture

shells.

Range. Ttre Roan supercoil is found in Carter County, Tennessee and
in Uttctretf and Yancey countles, l{orth Carolina.

Habltat. Ttre Roan supercoil has been rrfound in leaf litter on wooded

nounta-insldes. On the sunnrit of Roan l,lountain, it was for.rnd in a branble
patch'r (Hubricht 1985).

Life Historv and Ecologv. l{othing is lrrown of the life history and

ecology of P. varldens.

Special Slgnlflcance. llone.

Tvpe Localitv. fire type locallty of B. yirigens,l" th: sumit of
noan 6irnFfnJ6Z-50 ft), l{ltchell County, llgrth Carollna, Holotype
1?1654, Paratype 171665, FI{I{H (Hubricht 1978).

SVstenatics. No synonyns or taxononic problens are evident.

Status. Vulnerable, Category l.

Ratlonale for Evaluation. fiie Roan superooil is apparently rare and

tras a . Thls snail ls lnown fron only three
localltlel in three counties lnJhe United States. Thls species should

be considered threatened.

Current Protectlon. Ifone-

Recomendations. It is recomended that extensive survey work be

done on forest ilffir gastropods in tlte Appalachian llountains. If the

Roan supercoll is still rare wlth a linited distribution then it should be

federally llsted as bhreatened.
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l{esodon clarki nantahala (Cleneh and Banks, 1932)
iloot{DAl GLOBE

Descrlption. fire noonday globe has-a subglobose, iryerforate shell
of aboEl/2 rhorlsz It neasures 17-18 m wide but with its low splre
is only 11 m hlgh. It is dark reddish and quite shiny when fresh.
Accordlng to Burch (1962), llesodon clarki varies fron pale buff fo tan and
is less gfossy. Pilsbry (1940) described the tip as sharply reflected and
the perlstore as whlte. fire basal peristone is thickened to form an
afnolt blade-llke tooth. Ttre parietal surface bears a long recurved
tooth. Ttre shell (even the e$ryonlc whorl) ls sculptured with rather
coarse strlae. Both Burch (1962) and Pllsbry (1940) polnt out that
l{esodon clarkl clarki resenbles a snall, flattened }l9.sodon gle:r?tus; lut
tfre noonaay gfoUe fs nost likely to be nistaken for !r c. clarki or U.
wlreatleyi. Ttrese three are iryerforate, have around^6-whorls, parietal
ia;mr-it animals wibh dark bodies (Van Devender 198t1). U. wheEtrgvl has
only a snall parletat tooth, lacks the btade on the basal edge of the
aperature and always laeks the splral llnes found in nany l{esodons. l{. c.
nantahala differs fron l{. c. clarki in that it is larger and mre
aepresGa' with a rounded' uoovEorr.

Range. The noonday gtobe is endenic to the l{atahala C'orge near the

lunction of Cherokee, Swain, and l{acon counties. It takes lts nare fron
Lhe orientation and depth of the gorge. fite sun only illnnlnates parts of
the cllffs at noontire. It ls lnonn fron the vegetatlon level with the
road up to several hundred feet up the cllff face.

Habltat. This rare snall is found for only about two niles along the
nortn facing cliffs (|100 foot drop) along U.S. 19 ln bhe gorge. The area
is forested, shady, ild very nesic. There is a lot of exposed rock (sone

of it calcareous) ed an unusually thick layer of humts. The forest has
nixed nesophytic elements wlth rich herbaceous undergrowth.

Life Hlstorv and Ecologv. In Aprll, 1983, snalls were found actlve
on ur ng narn ralns (van Devender 19811). Snalls
were novlng about during dayllght and nlght hours. The snails seem to eat
vegetatlon and probably fingal rycelia. Durlng the early springr live
snatts of several slze clasaes were found. fire snails probably breed ln
early sumer, overninter as Juveniles, becone senrally rature arotmd one
year of age and occaslonally live another winter. lforn nature adult
shells $ere rare

Special Slgniflcance. The rareness of thls snail and other natural
featuffi the lovery uniqueness of the llantahala Gorge
helped circumrrent the wldenlng of U.S. 19 ln this area. firis is a heavlly
used recreablon slte and hunan lryact ls a problen. Conservlng the
snailrs habltat helps protect Ehe beauty of the gorge.

Svstenatics. Clench and Banks described bhls variant as new species
fn tg:-Zf6iFffisbry ( 1940) gave it subspeciflc rank. l{ore work needs to
be done on thls corylex. llesodon clarki is rare but wldespread in SE
Tennessee, western tforth Carolina, and northern Georgia while l{. c.
nantatrala occurs ln the gorge and possibly in the lfantatrala llountains. 0'n
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the far side (north) of the lfantahala River, trl{. clarkin tends to be

snaller than nornar whlle E. c. nantalra]-a bendF to Ue farger btran bypical.

Cou]-dthreedis t inctsubspdc1ds6i lur r rear thegorgeseparatedbyhabi ta t
differences?

Status. Threatened.

Rationale for Evaluatlon. Ttris species has a very restricted range

which fortunaterv-ffittrin lfatlonal Forest lands. This land use

status affords tire snail proteetlon fron mining and tinber cutting' fire

state revised its long tern plans for road building to bypass. the gorge

altogether, and the n[sic conditions and nunerogs sprlngs conbrol the

threat of fire. fire only real danger left is heavy hunan use of the

habitat. The site is so accessible to Wre road that glaqrling by people

+tinbing the ctiffs or getting spring water could hurt the population'

Reports clrculated that some vfsirc"i added bleach to the spring water

wittr unlnonn results (Steve l{orrow, pers. com')'

Current Proteetion. Federally listed as a threatened species' A

Recovery Plan is being i4lemented-

Recomendations. Plans are presently belng worked out by the u.s.

Foresb Service an-cl the U.S. Fish anO HffOfife Service (Lamy Luckett'

;il. oo^.) to delinit the actual extent of the speciesr rErnge and to

ronitor the population size. Sone type of public educatlon program to

warn visitors away fron sensitive arels night be in order' l{ore work on

the systenatics and ecology should be encouraged'
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l,lesodon ferrissi (Pitsbry, 1897)
SI,IOKY I,Id'IITAIN COVERT

Descrlotlon. Pilsbry (1940), Burch (1962), ttnd Solen (1955) describe
ttris Efiffitraving a thin, glossy iryerforate shell wtth 4 1/2 - 51/2
whorfs ranging ln width fron l?.9-24.7 m and ln height fron 9.2-13.9 m.
Solen (1955) dlseusses the variatlon ln the height of the spire that nay
correlate lrith ecological varlatlon. fire habitat of close packed rock
piles nay favor a lower spire whlLe overhanging ledges nay favor a higher
spire. The shell is a distinct yellowlsh ollve rlth fine, low striae and
fine engraved splral lines. Ttre last whorl is roundedr descends very
little in front and is only sllghtly conbracted behlnd the broadty
reflected 11p. It resenbles Trlodopsis dentifera ln shape andr like itt
has a single parietal tooth but is glossier. It lacks the basal lamina
distinctive in l{esodon perigraptug. All three references have
ilLustrations.

Range, l{esodon femissi is restricted to the upper elevations (fron
perhaps 2500'E 6600rlof the Snoky Mountains along the North Carolina-
Tennessee border (Pilsbry 1940' Solen 1955). Telch Bald in the
southrestern edge of the range is under 25 airline niles fron l{t. Guyot on
the northeast edge of the range. All krown sites, with the excepbion of
Plott Balsan in Jackson County, North Carolina (possibte type locality of
ll. ferrissi sericeus) Iie within the boundaries of the Great Snoky
l{ountains National Park.

Habitat. This snail is restricted to the upper elevations withln the
Park.-ThE rhole area (Solem 1955) consists of m,ssive beds of
conglonerate rocks dlpping sharply to bhe south and southeast so the north
and northwest slopes are very steep. l{any rock ledges and boulders have
part of the undersurface free of the ground. Ttre exposed area is covered
wibh a luxuriant growth of firngi and a filn of seepage water. The ground
is covered wlth sphagnun rcss and nany rotting logs. In the Chiuteys area
(28OOr) tfre snalls are associated with suall noss covered rocks on a sfeep
slope with plenty of seepage water (Clench 1937).

List History and Ecologv. Solen (1955) sunnrarl2gd the lnown
ecofogicat data. fire snail ls always assoclated with rockr from huge
boulders and overhanglng ledges to tlghtly packed rock slldes. [.
ferfleg! has very hlgh noisture requirnents (or extrene susceptlbitity to
OrV conOttlons).- It is probably €ound only ln (or close to) areas within
ttl range with a constant flow of water. Pilsbry (1900) nentions this
specles as one possessing a thin shell, posslbly correlated nith extrene
cbndltions of nininal catciun at the higher elevatlons. Hubrlcht (1985)
stresses that lt is active at night.

Speciaf Simlficance. Ttris ls an endenlc of the hlgh elevations of
the Great Snoky Mountains.

SystenaElcs. l{esodon femlssi was descrlbed as Po}vgvla fqrrlgsl
(pffsbry, t89Z). Ttrough its shelt superficially resenbles TriodopsiE
dentifera, it ls lsolated anatonlcally, fornlng lts onn specles subgroup.
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Sbatus. Vulnerable, Category 1.

Ratlonale for Evaluation. Ttrls species is lnown only fron a
restr at Suoky l{ountains lfational Park. It seens

to have a viable popr,rlabion size ab tlis tine (found in all sites saryled
- A.S.V.). Being alarger snail, it nay be eaten by wild boar and ln sore

danger from overiollecting ln nore expoiea sites. However, the specles

^y-U" parficularly nrlneiable to envlronnental pressures in the changing

conditions of the itppe" elevations spruce-flr forest. In an area of

Ilttle calcir.rn ana increaslngty acidic conditions, a noisture loving snail

with a thin shelt my soon .laltr its tolerance. The high elevation forest

itself is declinhg lron the onslaught of the introduced balsan woolly

aphid and increased atnospheric dep6sition of pollutants (tttrite 1981t).

Current Protection. Occurs ln Great Snoky l{ountains l{ational Park.

Recomendations. There should be consistent nonitoring of population

statuffi esEinates of such variables as shell thickness and shell size-

Efforts to study and etininate the stressors of forest destruction and
racid rainrr stroufa be strongly encouraged. fire systenatic variation ln the

Plott Balsams should be investigated.
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llesodon Jonesianus (Archer, 1938)
BIG-TOOfH COVERT

Description. Ttris is a snall, subglobose l{esodon, with shell heigttt
of f .ffiffi and a dlaneter ranging fron 12.8 to 13.5 m. It has 5
l/4 weII iryressed whorls, rhich gradually lncrease ln size towards the

aperature. Ttre unbillcus ls iryerforate. The shell surface is llght

chestnut in color, fainbly hirsube, covered nith axial ribs and very fine

and closely arranged granules. The aperature is ovate-lunate in shape

with the fip reflected, and there is a pronounced, slightly -curved
parietal tooilr. Additional conchological desclipli9ns and figures can be
-founa 

in Archer (1938), Pllsbry (1940), Burch (1952), ild Bogan and
Parnalee (1983). Pilsbry (1940) also figures the genibalia. caution
should be used in referring to Pilsbryrs (1940) figures of the shell of l{.

Jonesianus. Close inspection shows that the srnall specinen labeled !.
:ondGnus in figure 455c. is actually t{=e=sodoTr, nelhgrbYi' a1d that the

ffiinen in Figure 455a, labeled l{. wetherbyi, is aetualll E_.
Jonesianus. This sniit is sinilar in aflpearance to both H. lretherbyi and

il"-"odrr--"rup"ttiagUq but can be distinguished fron then by its snaller
FanO a naFiffifast whorl (Pilsbry 1940). It is also very sinilar to

toothed forns of llesodon rheatleyi, from which its separation is nore
difficult (see Systenatics, below). 

,

Range. This species is lmoryn only from elevations between 3400 and

5200 I6Fon three riOges in the l{ewfound Gap reglon of the Great Snoky
llormtains l{ational Park ln Swain County, tJorth Carolina, and Sevier
County, Tennessee. Hubricht (19?O) lncluded Haywood County' North
Carolina, within its range but later (1985) withdrew the record. Based on

Hubrichtis 19?0 record, ottrer authors included Haywood County in the range

of the species during ine intervening years. However, as a recent search

of mrseum records at ANSP dld not locate any tlaywood Counby specinensr it

appears thab bhe species should be considered restricted to the vicinity

of lfewfound Gap.

Hab iba t .A rche r (1938)sbabed | | I t l nhab i t s theb i r ch -beech -mp le -
nenoilforest of the higher elevations....Its habitat ls under the top

layer of leaves and henfock spitlsr -or under bark and logs in a cover of

faiten linbs and twlgsrr. firoryson (1978) noted the scattered occumence
of this species within lts habttat and attributed lt to the calciun
deficlencies nornally found in acid soils such as those r'mderlyilg the
area. The nost abunialt populatslon encountered by Ttroryson ( 1978) was at

"i"r"tio" 
34OO feet ln a i'wlt, mlxed stand of l{aple-Buckeye-Tulip Poplar.n

He for.rnd the speeies under fallen bark, Iinbs, logs, and leaves but did

nob encounter it under rocks.

Life Hlguery and Ecologlr. Nothlng ls Inown of the life hlstory or

eeorofr-or@

Special Significance. lJone knom.

Tvoe Localltv. Near Newforurd Gap, 2 1/2 miles south of l{ount
LeConte, Siain Counby, l{orth Carolina.
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Svstenatics. Ttris species was descrtbed and placed in t!9^subgenus
HeeodAn withln tire genus 

-Polvsvra 
by Archer (1938). PilgPTV (1940)..

ffiva-g,gO ilesodon to-genusFt and placed .lonesianus witlrin lt in the

subgenus FIE"*: ttro4son (19?8) ralsed questtons regarding the
reflttonstllaT thlszs-pecles to l{esodon wheatleyl, noting- €rreas where
possible intergrades otcur. A f6;ffionfngrenog:aprr on the Senus l{esodon
-fron 

Ken Enberton (A[sP) nay hetp to ctarif] this situation.

Status. Vulnerable, Cabegory l.

Rationale for Evaluation. Although firoryson (19?8) found the species

rc ueTfd-iffri[ffiin its range, its lnown range ls exceedlngly

snall. Dirlct destruction of individuals undoubtedly occurs through
traqling by hikers and rooting activities of wild hogs (Egg. scrgq);
Jroweverr-thlse activities are nob known to be a serlous threat at thls

tine. Alteration of soil chenistry and nicroflora by acid precipitation

nay be seriously iryacting the haUitat of this species and is, at presentt

considered the greatest threat to its survivaL-

Current Protection. This species cupenlly has no legislative
proteffi.- ffim populations occur entirely wlthin the Great

b-fy Hountains National Plrk, the habitat of the species receives sone
protectlon.

Recomendations. The effects of acid
and iEs congeners should be investigated-
relationship with Mesodon wheatleyi should
allozyne analysls.

Renarks. Ttre comnon name used here is that establlshed by Turgeon et
at. (19861. Obher comncrn names whlch have been used for this species are
Jonesr l{iddle-toothed Land Snail and the lfewfound Gap Helix.

Archer, Allan F. 1938.
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I

l{esdon orestes llubricht' 19T5
n|GRAI'ED COVENT

Descrlptlon. Hpbricht (19?5) descrlbes the shells of [eso9gn ofestes

as seilI--!G568{ depressed, ild lryerforate. Shells are pale olive brown'

dull, ani tnU.- Ttrlre are 5 to S il4 whorls neasuring up ts 18.3 by 11.4

m. fire aperature ls oblique and lunate with a broadty reflected, whlte
lip that li appressed over bhe r.rnbtllcus. Sone specinens 8"9^. snal-l
palfeAf bodr. Ttre body whorl has nunerous engraved spiral lines and

alsttncg lon rib striae. Hubricht conpares it to llesodon wheatlevi, but

noles bhat lt has spiral engraved lines ratlrer than short hairs' Its

shape is also sinillr to t{eiodon @!ggi., but it is snaller and has a
pltted surface rather than papillae on internal whorls.

Range. Thls species is hnown fron high elevatlons in the Plott
galsa; l{ounbains of Hraywood and Jaekson counties, l{C.

Habltat. ttubrlcht (1985) nentions findtng this species in crevices

of roffidges. It crawls about in the open in wet wealher.

Life Historv and Egglogv. lfothing is ktown. 
.

Special Significance. Ttris species has a very smll range near a
popurffi is knor,n fron along the Blue Rtdge Parrnay ab

lhl eAge of the Cherokee Indian Reservation, soubh of the Great Snoky
l{ountains llational Park. The type locality is at 6200 feet in an area
whose high elevatlon forests are being 6ana$ed by air pollution.

IVpe Locatitv. The bype locality is tlaterrock Knob ab 6200 feet in

Haywooffiuriffi. Ttris is in the Plott Balsam l{ountains.

Systenatics. Ttris species nas discovered and descrlbed ln 1975.

Status. Vulnerable, Category 1.

Rationale for Evaluation. Ttrts nearly unlnorm speeies llves ln a

snall area at hiEfrleGt,ions ln a reglon whose plant llfe and soil are

eurrenbly being adversely affected by air pollufion.

Its range is partially on protected land along

RecorendatJons. t{ore study of the range and ecology of this specles

ls essential to understanding lts protectlon needs.

Cunent Protectlon.
the Blue Rldge ParknaY.
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Mesdon clingpanicus (Pilsbry, 1904)
CLINGI.IAI{ COVERT

Descrlption. Thls ls a variant of the rcre widespred l{espd.orl
wneatffi-wn-rromTnost of the southern Appalachians. Ttre shell is

s l f f i i n , a r rd f r ag i1eand1snea r l ya t ranspa ren t , g l ossyg reen . I t 1s
covered with short, dellcate hairs. It has a nanow lip and lacks a
p"rfe6f both (nniffe H. wheatlevi). It reasures 13 m in dianeter and 9
- ftfgh. The rib striaE found in E. wheatlevi are nearly effaced in bhls

snail.

Range. Pilsbry (1940) gives the range as the slmit of Clingmnrs
oone 66Te Tl| - Nc border- Hubricht (1985) deflnes this range as
Cherokee and Grahan countles, NC and l{onroe Countyr TIf.

Life Historv and Ecotogv. Thls snail prefers coniferous forest at

trigh ghs srrrmit of clingmanrs Done. Its shell is

veiy thin like nany high elevatlon species. In llfe it is covered with

dirl. Hubricht (tbgs)-round it as low as 2000r elevatlon under rocks,
logs, and leaf litter.

SpegLaI Significance. This is another speeies of the high elevation

snal@itat is belng threatened by air porrution-

Caleitrm, an already scarce nutrient as evidenced by bhe snailrs thin
shells, is rapidtf teached fron these soils. Ttre coniferous forest that
provides the toof, nolst shade needed by this species is zuccunbing bo

dlsease (Van Devender 1985).

firoe Localitv. The speeies was descrlbed fron specirens taken near

Ure st'-trit of Cfingt"nrs DoDe in the Great Snoky l{ountalns.

Svstenatics. Pilsbry (1940) gave bhe following slmon!rury. He

descr@ iheatrevl-cungoanic? ln 1904, but later divided

l{eqodon out wrUr@?.@es of ?heatl=eyl in 1940'
ffiffifr't (1995) piffiobren. Ulth no dlscussion of his ratlonale'
he elevates ctinlnanicug bo a ftrll specles and then gives lt the anatory

and distrfUutfofi@ wheatlevi. Ttris nay a1l Just be a publishing

error but lt needs clarificatlon;

Status. Vulnerable, Category 1.

Rationale for Evalu:rblon. Ttris snail has a restrlcted range in an

area with a deterlorating envlronrenb.

Cument Protection. Its range is wlthln national park lands'

Recorendations. Thls snail probably should be lnvestlgated for

threatened statgffiO any protectlon that can be provided wlll depend on

the sbability of its envirbnnent. Clariflcation of its taxononic status

wlll be lneluded ln Enbertonrs nonograph on Uesodon.

Renarks. fite comon nane asslgned here ls derlved fron the type

loca1ity.

177



LITERAI'T'RE CITED

Hubrlcht, Leslie. 1985. Ttre distributions of the native land noll-usks of
the eastern Unlted States. Fleldiana, Ifew Series, tlo. 24. l91pp.

Pilsbry, Henry A. 1940. t"and nollusca of North Anerica (l{orth of
ueiico). Acad. tJat. Sci. Phila. l{onogr.3. Vol. 1, Part 2. pp.5T4-

994.

Yan Devender, A. S. 1985. Status report on the nlrey ridge supercoll'
Paravitrea clapol, Pllsbry, 1898 for the U.S. Fish and tJltdlife
Serviee.

Efeoared bv A}fY S. VAN DEVEIIDER

178



Triodopsis soelneri (.1.9. Hendersonr 1907)
CAPE FEAR THREE TOqfH

Descriptlon. Pilsbry (1940) and Bqrch (1962) glve the following
AetaiFEn ttenAersgnrs descriptlon. Depressed globose with rounded
perlphery. Perforate, the opening half covered by cofrye]:,1" 1ip.
Surflce very glossy with close, deep, even rib straie, 5 1/2 whorlst
dlaneter tO-ti m.- Lip reflexed with internal thickening widest basally
but that does not extend to the colunellar end of the lip. Long curved
parietat tooth. Color nalrogany wlth a glossy satin-like sheen. Shell
contracted behind PurPIe liP.

Range. This snall is a tlorth Carolina endenic restricted to sites in
four 6E-ties in extrene southeastern North Carotina (ttubricht 1985).
Searches ln the type locatity have turned up fewer and fewer live snalls
in the last bhree years (Enberton, pers. eom.). The snails favor snaryy
regions and thls arears swanps have been severely affected by drought
siice 198?. Hubricht (1985) clains the snails nay also be found under
trash in pine noods. He speculates that since nost of the pine woods !.
soelneri irave a snall tooth in the outer lip, it nay be hybridizing with
trioOoWis nessana. The two nay hybridize in the laboratory.

Life History and Ecologv. Little is lcnown of the snailrs life
nrsto the snail shows a distinct preference for
farteritogs (pariicularty eipress) and wet conditlons. Hubrlcht (1985)

adds it nay be found under trash in pinewoods.

Speclal Significance. Enberton (1988) discusses Grimrs interesting
wreor@ as a nenber of the Triodopsis fallax group.

Apparently three separate species have radiated fron the aneestrat !.
fllfax stbck as recently as Plio-Pleistocene regressions of the ocean
naters. This radiation ls mirrored by another radiation fron Triodopsis
alabanensis firrther south. Here ls an ongolng evolutionary experinent
awaitlng firther study.

Tvpe LocSlitv. l{orth shore of take lfaccanaw, Colunbus Countyr l{.C.

svstenatics. I. soelneri was described as Polvgvra i"91"9"!-by J.B.
HenaeGiT-T9-0'7. 

-tgffi* 
*s the blanket genus name at tbat tine

(Enberton 1988). rnffiry (1940) it was placed in_the Senus Trig4opsis
g. str. because of lts penill anatory. Enberton (1988) dlscusses its
relatlonship to I. fallax.

Status. Vulnerable' CateSory l.

Rationale for Evaluatlon. !. soelneri ls a North Carolina endemic.
ft wa een a arastlc populatlon dlop' In factt

though enbe;.ton spent three days looking for it at the type locality in

198?; no live aninals were found. Drought has adversely affected these
swaniy areas in recent years and this species nay be a vlctin. The rcst
recenl records are frorl{ew Hanover County, where tI. F. Adarns collected 2

speclnens i.n 1989.
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Cument Protection. lfone.

Recomendations. Imedlate efforts to locate renaining populatlons
or wrlG!ffidrd be undertaken. Study of lts ecology (especialry
lts possible preferertce for two types of habitats) shouLd have high
priority. Drought conditions have ended so rechecks of the take l{accamaw
slte are in order.
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TERRE*STRIAL }CILLUSKS - SPECIAL COI{CERN

Pallifera hemhilli (tJ. G. Blnney, 1885)
BLACK I,IANTLESLUG /

Desoription. fire black nantleslug is a nenber of the fanily
errilo@aa--a as such, racks the faniriar shield straped mntle cornon

to lntroduced slugs of thi fanilies Arionidae and tinacldae. In the

Philonycidae, the nantle covers the entire back of the aninal. The black

nantteitug is ttlong, narrow, cylindrical, nith pointed tail (Binney

1885)." ihe nantr6'or pauireia hemhilil ls unifornry brag!, fading to

grat at lts edges. fne@ges fron 25 Eo 30 m in

length.

Range. Hubricht (1985) reports this restricted species only from

nigfr Fvation forests in the m.rntalns of Virginia, Tennesseer- ild North

Carotina. pitsbry (1948) also lists Georgia (HaU County) and l{ichigan
(Ontonagon Countfand Ann Arbor) as places of occurrence. Those locales

nay rep;esent esiablished populationi, however, Hubricht (1985) reviewed

fiisUryts texb and selected not to inelude thenr presumbly due to

taxononic uncertainties. trlorth Carolina is apparently the stronghold for

the black nantleslug as it is brown fron 5 counties in the sbate; Averyt

Jackson, l,litchetl, 5wah, and Yancey. It is_lnown fron only 2 counties

each 1n Virginia and Tennessee. tfatfer and Pilsbry (1902-), in an account

whlch includes a delightfut description of travellng in the nor'rntains of

Iforth Carolina at the turn of the century, stated that the black
nantleslug nas comon on l{t. l{itehell (Yancey County)'

Habibat. Hubrlchb (1985) believes thls species bo be restricted to

sp.,r"Fforests above 50OO feet and reports it nost frequently found

during wet weather. Honever, Pilsbry (1948)^lndieates a less restrlctlve

habi6t, reportlng occurrences as low as 2000 feet'

Life Historv and EcoIoFv. Nothlng ls lmonn of the life history or

ecology of thls sPecles.

special slgnificance. This taxon nay be an extrenery good indlcabor

speci@batlons ln high elevatlon forests.

Tvpe Localitv. Mor.rnt l{itcbell, Yancey cotrnty, lforbh carolina.

Systenatlcs. Blnney (1885) described the specles and placed in the

g"n*@ ginnly, 1842. fite generic nane Phifgr.y.c-ttg, Raflnesque'

iAZO hfr-FFlq,r-rF o,r"r itl'and lras subslquentry useA until tla*er (1905)

transferreO ft to Patllfera l{orse, 1864.
fire differfngTpe-concepis used by Pllsbry (1948) and Hubrlcht

(1985) restrlct t[e tertainby with whlch any sltus assessnent of
iJiii'"". hemhtlti can be naOe. Taxa in the Fanily Philorycidae are

@re nay be sone which are as yet nndescribed- liany
bo"ns-of established species are loonn and these nay be separable as
dlstinct species once detailed anatonical and allozlnic lnvestigations are
nade.
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Status. Vulnerable, CategorY 2.

RationaJ-e for Evaluation. Ecologlcal perturbations occuming in hlgh

eteva have severety iryacted this species.
Iacking a slelt, the cpecies has little protection fron adverse edaphlc or

cltnattc condltlons. Its food sources nay atso have been adversely
iryacted by these events. Glven this speciesr apparently restricted range

ani me cninges occurring within it, lts populations should be considered
iryerlled uniU lnvestigatlons can be undertaken which show that its
populations are stable.

Current Protection. lfone.

Recomendations. Differing specles concepts, evidenced by Pllsbry
(1948)Ed H-brichl(1985), add an elenent of tmcertainty regarding the
potential range of bhis species ln the state. Resolution of this-taxononic 

issue should be glven hlgh priortty. Should the broader species
concept used by Pilsbry be correct, spot surveys should be perforned to
determine the need for nore extenslve surveys. If Hubrichtrs restricbed
species concept proves correct, nonitoring of populations in the staters
high elevation forests should be undertaken to assess population trends.
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Discus brvantl (Harper t88l)
sAn-ToofH Drsc

Description. Ttre unbillcus of bhis species is wldely open,and the
spi re@pr€SF€drnakingtheshapeof theshe1Ia1nostp lan i forn.
T[e whorfs Erre hLavily ribbed, usually nore heavily above than below. fite
ouber whorl is carinate at its upper and lower nargins, with the space
between the carinae alnost flat. Ttris shape renders the aperature
quadrate. Its greatest dianeter ranges from 6.5 to 7.5 m. A corylete
descriptlon with lllustrabions can be found ln Pllsbry (1948). Burch
(1962) also figures this species.

Range. This species has a very restricted range which essentially
stradtes-s ttre l{orth Carollna/Tennessee state line. It is lmown fron only
eight counties total: l,ladison, t{itchell, lfatauga, and Yancey counties ln
ttorttr Carolina; Carter, Unicoi, and Sullivan counties in Tennessee; and
one outlying record fron Jackson County in Alabana. For unknown reasonst
Hubrichl (1t85) did not include the Alabana record in his nap for the
species.

Ilabitat. Little is lmown of the habitat of this species. Hubricht
(1985)-ffi-ibes its habitat as rrleaf litter in rock5r upland woods.rl
Pilsbry (1948) gives its habitat as under' and in, rottlng logs.

Life Historv and Ecologv. llothlng is known of the life history and
ecology of this species.

Special Significance. llone ktown.

Tvpe Locallty. llitchell County, l{orth Carolina.

Svstenatics. Ttre validity of this species has never been questioned'
trowevffius nane has changed in concert with the rules of
zootogical nonenclature. It was origlnally descrlbed and placed in bhe
genus Patula Held. tater workers considered it to be in the genus
GonvoAffis fitzinger as lt had priorlty for this group. However'
CoiiffiIscus Fitzin[er and Discus Fibzinger-are sychronous-s]r-nonyns' giving

FIAIE E Dlscqg, the nalne used in the first revlslon of the group.

Status. VulnerabLe, Category 2.

Rationale for Evaluatlon. L"" forty yeals ago, Pilsbry-(1948)
included renarrs-Ea--ttng utrat this spetiis is rrsolitary and very rare.rl
Or knowledge of lt today does not lndicate that this condition
changed. Populations of this specles are especially vulnerable
disturbances due its restricted range. Any habltat disturbancet

has
bo habitat

Iogging, trabitat fragnentation, acid preciplbatlon, etc., withln
and prefemed habitat could adversely affect lt.

such as
lts range

Current Protection. Thls species currently has no legislatlve
prote@ populations Bay occur on state or federal
lands.
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Recomendatlons. Studles on the autecolory of this speeies are
greatly needed. Status surveys should also be undertaken.
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bonamicus Hubricht 19?8

Descrlpbion, mShell snal1, discoidal, spire depressedr dull' opaque
6pq6l$@ gnbllzi-cus wide and sha1low, contained about twice in the
dianeter of tne shelt; whorls 5, very slowly increasing in sizer the last
whorl deflected downward behind the aperature; aperature lunate, and
oblique to the axis of the shelI, lip sf{htly thlckenedr slryle; sgturel
deeply and regularly inpressedl whorls with nunerous spiral lirae, 3 to 5
of wnfcn bear long deciduous hair-tike processes; there ls usua[y a palr
of snall tubercles well within the aperature.rr

nHeighb 1.4 m, dianeter 4.2 m, aperature helght 1.1 m, aperature
width 1.1 m, unbilicus diamter 2.3 mr 5 whorls. Holotyperr (Hubricht
1978) .

Ttris species resenbtes Helicodiscus finbriatus, but differs nost
noticeably in having reduced internal aperatural teeth and nore pronounced
deciduous hairs. fire unbilicus is also shallower. Ttre only published
illustrations of this baxon are included in Hubrichtrs description (1978).

Range. Hubricht (1985) reports bhis species only fron Graham and
SwainGGties, lforth Carollna. Earlier, Hubrichb (1978) gave the
distrlbution for the species as the l{acon-Swain County line, near Handpole
Creek. Irlear the type locality, Graham, Swain, and Macon counties neet at
the nouth of Handpole Creek. 

- 
The proxinity of this Junction nay have led

to sore uncertainties in deternlning in which county the collections were
nade. Regardless, available records indicate that the species nay be
restricbed to the imediate vicinity of this tri-county area.

Habitat. Little is lnown of the habitat requirenents of this
speciffibricht (1985) reports it fron leaf litter on wooded hillsides.

Life History and Ecologv. llothing is lmown of the life history or
eeology of this species.

Special Simiflcance. l{one lmonn.

Tvpe Localitv. Base of nountain in Nantahala
Creek, 0.4 nile north of Beechertown, Swain County'
(Holoiype 18?064 Fl.llIH, Paratypes 171321 and 187065

Gorge, near HandPole
lforth Carolina

ntilH).

Svstenatics. There are no lmown systenatic questions regarding thls
species.

Statug. Vulnerable, Catego.Y 2.

Ratlonale for Evaluatlon. fire krown range of thls species is so
restr sidered nrlnerable. As with our other
nountain tand snails, potential i4acts fron logglng and acid
precipitatlon are of'great concern. Iryrovenents to highways and railroad
lines- in the area could also iryact the habitat of this species.
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Current Proteetion. Ttris species cumently has no legislatlve
proteffil Foneyer, portions of the population may $ecur on Nantalrala
I{atlonal Forest lands.

Recomendations./ Llke other land snails, studies on the autecology
of tn@reatly needed. Status surveys should be conducted
rith the bbjecttves of assLssfug the krown populations and flnding out lf
additional populations occur. In additlonr nuseun collections of
Helicodlscus ft.t'riatus should be reviewed to deternine if nisidentified
spec-.r"-ns of ttrls spe-cres fron other areaa are included.
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Helicodiscus finbriatus tletherby, 1881
FRIIiIGED COIL

Descrlption. The shell of thls thin, flat, circular snail is a light

green-6$r--ileonsists of about flve, gradually increaslng whorls- fite

iperture is crescent-shaped and ls slanted relative to the axis of the

sfietl. fire whorls have bron sir to eight ridges. The greater dianeter is

5 m; the lesser dla.reter is 4.5 m ana 94e height is 1.5 m. Additional

descriptions nay be fonnd in Pllsbry (1948).

Range. Extrene southeast corner of Kentucky,,extrene-southeastern
corneil-f Tennessee, extrene southrestern corner of North Carolina
(Cherokee and Graham cognties), extrene northwestern corner of South

iarotlna, and in about 10 northern counties of Alabana and Georgia-

Habitat. This species is found in leaf litter and under rocks on

woooeffiiltsides (Hubiicht 1985). tletherby (1881) found this species in

crevices in slates.

Tvpe Localitv. Tellico Gorge, l.lonroe county, Tennessee.

Status Vulnerable, Category 2.
\

Rationale for Evaluatlon. Ttris specles is only fonnd in a snall area

of thesoutneast f ra-FtnCarol ina i tsd is t r ibut1onisveryI in i ted.

Cument Protection. l{one.

Recomendations. Additional surveys are needed to deternine specific

traUiAffi6ffi6 fringed coi.l and the relatlve health of the
populations.
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Glwhvalinia -lunaluskana (Ctench and Banks, 1932)
DANK GLYPH

Description. fire dark glyph has a dlameter of 6.5 to 7.5 mr 8
freigtrt oF-3.5 to 4.0 m wlth about 6 whorls. Ttre shell is a lighb anber
to a yettowish horn. Ttre sculpture consists of radlal grooves bordered by
beaded rlblets. The grooves and rlblets are equally developed in the
basal area as weII. Ttre shell is ninutely ,ilnhilicated (Pilsbry 1946).

Range. According to ttubricht (1985), G. Junaluskana has been found
ln Union County, Georgia; l{onroe Countyr Tennessee; and l'bconr Swaint
Gratran and Cherokee Countles, lforth Carolina. fitis species seens to be
restricted to the southern Appalachian l'iountalns.

Habitat. The dark gfyph ls [found in noist leaf lltter in deciduous
woods on monntainsldesrt (Hubricht, 1985).

Life History and Ecologv. l{othing has been recorded about the life
hisbory and ecology of the dark glyph.

Special Simlficance. No special significance can be attributed to
the dark gfyph. 

\
Tvpe Localitv. The type locatity of 9. Junaluskana is a wooded slope

of srnall hill, 2.5 nlles east of Andrews, Cherokee County, lforbh Carolina
(Pllsbry 1946). The type (86429) is in the Harvard ltuseum of Coryarative
Zoology and paratypes ( 1572115) are in the Acadenry of Natural Sciences of
Philadelphia (Pilsbry 1946).

Svstenatics. fire dark glyph was originally described by Clench and
ganfs 1n-T932 as Retinel-Ia (Glvphognonon) Jr.rraluskana. Pilsbry ( 1946)
nade lt a subspecies of RetineUa sculptitls. Hubrlcht (1962) nade it a
distinct species after eranining the soft anatouy and placed it in the
genus Glvohvalinia. Hubrlcht (1970) and (1985) lists it as Glvphyalinia
Junaluskana.

Status. Vulnerable, CategorY 2.

Ratlonale for Evaluation. The dark gtyph has a linlted distribution
in an area where developnent could seriously reduce ltrs habitat. tfuch
rcre lnfornation is needed concernlng this species.

Cument Protection. Ttre dark glyph does not currently recelve any
federal or state protection.

Recomendations. It is recomended that survey work withln its known
range be conducted in order to deternlne the habitatr llfe historyt
ecology and distribution of this species.
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Glyphvalina pentadelphia (Pilsbry' 1900)
PIUT GLYPH

Description. The shelr of Grvphvallnie peqladelehi? is- glossy'
pfnftFn-+-ro-wn, and wilh about 4.5 rfhor'Is. Ttre diarneter is about 5 m with
i nefgfrt of 2.5 m. Ttre surface of bhe shell is sculptured with nany
irregularty spaced radiating grooyes and a few striae in between. The
g"ooies coirtinue on lhe base, but are weaker (Pilsbry 1946). The aperture
is ovate-lnnate. Ttre unrhilicus ls nore than one-fourth the dianeter
(nrctr .|962). A nore coryIete deseription can be found in Pilsbry (1946).

Range. The pink gfyph is found ln the southern Appalachian lbuntalns
of North Carolina, tennellee and Georgia. According to Hubricht (1985)'

the pink gfyph is found in Blount, l{onroe and Polk Cormties of Tennesseel
grallam, Ctrerbtee, CIay, l6con and Swain Counties of North Carolinal and
Toms and Union Counties of Georgia.

!!ab!!a!. Ttre pink gfyph is found in pockets of nolst leaves in
uptarrffiiG (ttuurittrt 1985).

Life Histsryjlll@lg&. lfothing is known about the tife history
anae  .  

,
Special Significanee. llo special significance is known about the

pink glyph.

Tvpe Locality. The type tocatity is Caders Cove and the surrounding
arear-affiffirn foot of Thunderhead, fron about 1800 to 2200 feet
elevation, Blount County, Tennessee (Pilsbry 1946). Tlre type is 76856
ANSP.

Systemtics. Glvphvalinla pe{rtadefPbia. was origlnally described
*a"" by Pllsbry in 1900. It was listed as
neiineuaTrilFrrviiopsf ;entad;iE[It by_Bafer_ ( 1933) and Pilsbry ( 1946).
FffiF-cht ( tMCcies as Glyphyalinia pentaderphia.

Status. Vulnerable, CategotY 2-

Rationate for Evaluation. The pink Sfyph appears to be restricfed Bo
Hre s@ where there has been a lot of recent
developnent. Very llttle ls kroqm about this species.

Cument protection. Ttre pink glyph does not currenbly receive any

state or federal Protection.

Recomendations. It ls recomended that nore survey work be done in

tne AFdiGcn--nntains to deternlne the status of this specles and nany
others which nay be threatened or endangered.
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Glwhyalinla vanattai (Pilsbry and lfalker, 1902)
HSIEI GLTPH

Descriptlon. Glvohvallnla Yanallel bas a depressed, thin'
transrffin-ow sffiF4:5 mE- dianeter, and about 2 m high.
Shell seulpture includes nany deeply inpressed, Lmegufarly spaced radlal
grooves with very fine and faint spiral llnes (tlalker and Pilsbry 1902).
There are 5 slowly lncreasing whorls. Ttre aperture is oblique and broadly
Iunate. 1y1s rrrntrl|lcus is about one-sixth the dianeter of the shell.
According to Pllsbry (1945) this species dlffers fron Q. cllngnanl (Dall.'
1890) by a snatler shell and different shaped aperture.

Range. According to Hubricht (1985), the honey glyph is found in
Carter and Unicol countles ln Tennessee, and Avery, l{ltchell and Yancey
eounties ln lforth Carolina. fire honey Slyph has been found on I'lt.
Hltchell (lfalker and Pilsbry 1902). Pilsbry (1946) records G. Ernattat
fron l{t. t{itchell (Yancey Co.), Cranberry (Avery Co.)r and l{agnetic City
(Hltchell Co.) ln t{orth Carolina. Ttre species has also been found around
Roan l{ogntaln (Carter Co.) and Llnestone Cove (Unicoi Co.) in Tennessee.

Habitat. Ttre honey glyph is for.rnd in noist leaf litter on rooded
niffsfaes and in ravines (Hubricht 1985). 

.
Life Historv and Ecologv. Ifothing ls krorm about bhe life history

and ecology of Q. vanatbal.

Soeclal Slgnificance. The honey gfyph does not appear to have any
special signlficance.

lYpe Localitv. Tlre type locality for G. vanattai ls l{t. l{itchellt
rancy-$GffiFttr Carolina (ltalker and PilsbrylgOt. The type ls 83261
in the Acadeny of tlatural Sciences of Philadelphia.

Svstemtlcs. Glvphvallnla vanattal was orlglnally desgrlbed by
Haffer and nifsUry fn tgOZ as Vibrea vanattai. Baker (1933) and Pilsbry
(1946) placed it in the genus Beblne1la and bhe subgenus Glvphvalus.
Hubricht (19?0) placed lt in the genus Glvphvallnla. Ttrere are no lmown
slmon1rns for this specles.

Stalqs. Vulnerable, Catego"Y 2.

Ratlonale for Evaluatlsn. T?re honey gfyph has a linlted distrlbutlon
in Tennessee ana Uorttr Carolina. No one lnows how comn the species ls
wlthin this snall range. In ltght of the developnent which has occurred
ln the Appalachtan llountalns, thls specles should be given special
concern.

Cument Protectlon. Ttre honey glyph does not currently receive any
federal or state protection.

Recomendatlons. As ls the case wlth alrcst all the specles which
are of speclal concern, threabened or endangered status, nore infornation
is needed to properly protect this specles.
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Paravitrea andrewsae (H. G. Binney, 1879)
HIGH I{oINTAIII STIPERCOIL

Description. Ttre high rcuntain supercoil ls 6.5-8 m in dianeter
with a hCfght of 4.2 to 4.5 m. Ttre snail rras 8 to 9 whorls. fire
trnbilicus ls about one-sixth to one-seventh the dtaneter of the shell.
Ttre shell ls very glossy anrd.corneous. Pilsbry (1946) states that rfTeeth

are generally present, 3 to 5 belng amanged in a radial row, or nlth
several such rows within the basal wall, though the nunber of teeth nay
vary dorm to 0 in the adult stage, or less frequently at any stage of
growth.rr Detailed descriptions, illustrations and co4arLsons to sinilar
species can be found in Pllsbry (1946).

@.. Perry County, Kentucky (Hubrlcht 1968). fiie hlgh nountaln
supercoil has also been formd in Unlcol and Carter counties in Tennessee,
and in lfatauga, Avery, l{itchell, Yancy, }iadison and Bunconbe counties in
Irlorth Carolina (Hubricht 1970, t985). Thls snail is restricted to the
Appalachian l{ountains north of the Great Srcky l{ountains l{ational Park,
but not extending to Uirginia.

Habitat. The only habitat infornation cones fron Hubricht (1985).
He states that P. andrewsae is rrfound in noist leaf litter on wooded
nountainsides.rr r

Life Hlstorv and Ecologv- Baker (1931) found that Roan I'lountain
(llitchell Co., l[. C.) specinens nere innaturs in August, but that
Llnestone Cove, Unicoi Co., Tlf., specinens were nature in early April.

Special Signiflcance. The high nountain supercoil has a restricted
distribution in the Appalachian l{or:ntains and nost of the krown localitles
are found in western lforth Carolina.

lYpg Locality. Ttre tlpe locality for B. andrewsae ls Roan llountaln,
Uitcfreff-Countn l{orth Carolina (pitsUry 1946).

Svstenatics. Paravltrea andrewsae (lf. G. Blnney, 1879) was
Binney, lfalker and Pllsbryoriginally descrlbed as Zonites andrewsi.

changed the genus to Gastrodonta in '1902. Ttren, Pilsbry changed the genus
to Vitrea in 1903. H. B. Baker (1931) changed the genus to Paravitrea.

Status Vulnerable, Category 2.

Ratlonale for Evaluatlon. Ttre high nountain supercoil is restricted
to a relatively snall part of the Appalachlan llountalns and could be
threatened with flrther connercial developnent in the nountains. Tttis
species should be considered of special concern until nore lnformtion is
Inown.

Cument lfqEqctle4. ftte high nountain
speclal protection. Sone of the localities
Forest and in Roan l{ountain State Park which
fron habitat destructlon.

supercoil currently has no
are ln the Cherokee l{ational
nay afford sone protection
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Recomendations. It is reconmended that ftrther survey rork be done
to cr@se areErxr which eumently have viable populations of
the high normtaln supercoil and then to protect those Erreas fron any
habitat alterations.

Baker, Horace B.
Sci. Phila.,

Hubricht, Leslie.
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Paravltrea claPoi (PilsbrY, 1898)
IIIREY RIDGE SUPERCOIL

Descriptlon. Pitsbry (1945) described !- claoPi.3" 8"119."
Oepreffi-sn-eU wlth nearly flat splre. fire-base of the shell is deeply
inbenhd around a nlnute rrrnhilicus. It has 6 1/2 narrwr, closely coiled
whorls sculptured with regutar, iryressed radiating grooves. fite shell is

thin, a tittle transparenE, deeply chestnut-amber colored and brllliantly

efo*y (ln life, it appears pink - A.S.V.). Ttris snall shell only attains
i Ofaieter of 6 to 6.5 m. It is an unusual Paravltrea in that it has no

internal teeth. Pilsbry (1946) has good illustratlons and a key to
species and a key to subdivisions based on genitalia.

Range. Thls snail only occurs near or above the 500O foot contour
*ittriiE6 bonndaries of the Great Snoky l{otrntain l{atlonal Park.

Life History and Ecologv. Hubricht (1985) lists it as living in
no i s t1946 )desc r i bes i t ssubs t ra teascong1one ra te
rock. Van Devender (1985) confirned Pilsbryts (1900) observation that the
snalls prefer snall wet stones |tsone distance below the surfacerr. Adult
size snails rere found grith itt-"tures in July so the anlnal lives longer
than a year, perhaps overwintering as a Juvenile- 

\
gabitat. Pilsbry never mentions a specific habitat but nrch of the

area IiT-e Snokies above 5000 feet is spruce-fir forest or bare rock.
The spruce-fir forest was m.rch nore ertensive before the logglng that
precelaeO the establistrnent of the park (Pyfe 1984). Ttre habitat is
i,tofst. firere is approxinately 2OO cm/yr of rainfall and 150 cn of snow-
Tlre high hunidlby il often in the forn of fog (fnite 198t1).

Soecial Significance. Ttrls high elevation endenic is Just one of an

asse@s whose snall reftrge is threatened by habltat
destruction due to hleet infestation of the areasrs trees and atnospheric
pollutant depositlon. fire snails have survived sone habitat alteration

iyan Devende; 1985) that adversely affected salarnander populations
(Uamew" and Echternacht 1984). It is not lstown if these speciallzed
snails can survive the continuing onslaught. fire entire upper elevabions
are beset by corylex problens that are causing rapld change.

Svstenatics. Pilsbry in 1898 descrlbed this species as-Gagtrgdonta
gtepfl: T'-T963, it was placed ln the genus @. In. 1931' H' B'

trGll on the Uaiis of genltat anatony, placed it ln sectlon FaravitTeops
of thi subgenus Paravitiea, genus Paravitrea. Section PgfaYitrggPs
equivalent-to pf group. It is allied with
paravitrea larneffidens wtrictr fs rcre widespread and occurs apparently at
Ioner elevatlons (Pilsbry l94b).

Status. Vulnerable, CategotY 2-

Rationale for Evaluatlon. If the habttat survlves ongoing changest
me ger of extlnctlon. In 1984' the poputatlon

was extant and reproductlon was occurring. Howeverr alt the habitat ls

rapidly changlng, this species requires periodic reevaluation.
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o Cument protection. Occurs only in Great Snoky llountains lfational

Park.

Recomendatlons. l,tonltor population as needed. Clarlfication of its

rEmge shouJ.d be a Pri.oritY.
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paravltrea lacbeodens (Pllsbry l9O3)
RAI.IP COVE SUPERCOIL

Descrlption. Tlre shell of this taxon is snall and, Iike all the
paravffiFnany,,co11s. Few specimens of the taxon have been recorded
ana potentfaf variablity ln its size ls unhlotm. The byPe specinen
neasnres 2.4 n in heiglt, 4.8 m ln dlameter, and has 6 3/4 whorls. ldost
specinens have one to three palrs of tubercular teeth within the last
wlort. For a coryIete descrlptlon, the reader should consult Pllsbry
(  1946) .

@re.. Knorm definitively only fron the viclnity of Tuskeegee'
Crafran County, t{orth Caro}ina. Other specinens belleved to be this
speeles have been taken near lfurphey in Ctrerokee County (see Renarks,
below).

Habibat. unlcrown, presunably leaf lltter in neslc coves.

Life History and Ecologv. llothing ls tnorm of the life history or
ecologr of this species.

Soecial Signlficance. Ttris taron nay be a North Carolina endenic;
however, resolution of taxononic problens nay show it to be nore
widespread than currentty believed (see Systenatics, below).

Fvpe Locatltv. Origlnal. labels on mrseun labels at the Acadeuy of
uaturillffif phiriderphia show the type specinen (ANSP 77798) was
collected by H. E. Sargent in 1899 between the comrnity o! Tuskeegee-and
Iellow Creek in Gratran-County, llorth Carollna. Paratypes (ANSP 77806)'
also collected by Sargent, catre from trRaq Coverr (location unlnown) near
Tuskeegee. Pllslry's (1946) referral to the locality for the type and
paratypes as rrRary Cove, Tuskeegee llountainrr ls nisleading as there ls no
nountain knonn by thls nane ln bhe area today.

Svsteratics. Systenatic treatnent of this taxon to date has been
frinAeiff6ftffamce on variable shell characters. Due to its sinilarity
bo lmturl sbages of Paravltrea caDserra and ParavitTea pracentulrat -
pllsbry (1946) constaeffi-e systenattc status of thls taxa uncertaln and
treated it as a subspecies of Paravlbrea capsella. Sinllarly conftrsing
specinens fron tJetr.rryka, Elnore County, Alabama, and Roct !|gff' L!be1!y
Ciunty, Florida, nerl aiso treated as t. c. Iacigodgn9 by Pilsbry (1946).

HorevLr, tfubrlcht (1985) elevated P. lacteodens to f\rlt species rank and
firther stated that ftlfhat has been ealled P. caosella by Pilsbry and
others is not that species, but a eorylex of anatouicalfy dlstinct specles
wlth llttle or no strLU dlfferences. It wiII be necessary to re-collect
all the lots that have been labeled !. caosella and dissect then to nake a
positive identtfication. fr

Status. Vulnerable, CategorY 2-

Rationale for Evaluation. rf Hubrlchtts (1985) assertion that
Parav tinct specles is correct, then it is

@y fron its type locality. Tlbh no additional
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records, its dlstributlon nrst be consldered ertrenely restricted and its

survtvai iryerlled by acid precipitation, logging, and other types of
environnental Perterbatlons.

lfone krown. However, lnown locatlties nay be on
lands.

Current Protection.
lfantahala lfational Forest

Recomendatlons. Surveys should be conducted to deternine the status

of tniliffiTf,s type locality and, subsequently, to locate

addltionaf populations o-f thfs tax6n. inatonicaf and altozyme analysis of

thls taxon and its sibling speeies (P. capsella and !. placentula) are

needed in order to resolve persisting taxonomic questions.

Renarks. Other North Carolina specinens have been collected by J. H.

-r""rifft699 fron Tgskeegee north or rusreegee Creek (ANSP 776971, ild

by A. F. Archer in 193? fron a ravine near the Cl?1r goqtv,li19l 5 nlles

ebn of lturphey, Cherokee County (ANSP 171035). Pilsbry's (1946) and

iuUrictrt,s'tfb6S) treatnent o1-the Cherokee County specinens ?f L.
lacteodens is-unclear as neither nentioned Archerrs naterial in their

work.

Acknowledgnents. Dr. Arthur Bogan provided locality data fron the

origi.iElffia in the collections of the Acadery'of llatural

Sciences of PhiladelPhia.
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Paravitrea lanellidens (Pllsbry, 1898)
LA}IELLATE ST'PENCOIL

Descrlption. Tlre larnellate supercoll has a depressed shell with a

tow sfiffiE sna?l is about 3.5 bo 4.0 m in dianeter with a height of

about 1.6 to 1.9 m. P. lanellidens has 6.5 to 7.0 closely coiled

whorls. Tlre shelt has-a eveniy rounded periphery. Ttre unbilicus ls about

one nlnth to one tenth the dianeter of the shell. fire shell is a glossy

clnnarcn-buff. fire upper surface of the splre has dlstinct, closet
regularly spaced strlil. The aperture is namorly lunate. 0n the lnside

of the fagt whorl there are one to three white, curved lanellae on the

outer and basal walls. firls descrlption has been sumrlzed fron Pilsbry
(1946), Bureh (1962) and Clapp (1920).

Range, Ttre tanellate supercoll ls found in the southern Appalachian

Uognta$t It is recorded frbn PoIk, l,ionroe, Blount, and Sevier counties

in Tennessee and Cherokee, Gralnn, llacon, Swain, tlaywood and Yancey

counties in lforth Carolina (Hubricht 1970' 1985).

Habitat. According to Pilsbry ( 1946) Pa-r?vltrea *+!4}idens. was
founaan-a-steep slope 6f a mountain sumit wfrictr was rrdeeply covered with

a talus of angufa" stones, snalt and large, in the lnterstices of which

there is considerable nold whlch supports a berbaceous growth.rt Ferriss
(1900) found a number of P. lanellldens under slabs of stone laying on the

irouna at the top of a f46'O 6otE}d. Ttre snails were found on the wet

Itones a few incles to a foot or nore belor the surface of the talus-

Fif"U"y (1946) also nentions that this species lives nainly in the noist

heigh6.' Hubrlcht (1985) stabes that P. I?qellide=nf is found..rrin pockets

of deep, nolst leaf litter on wooded frfffstOes and ln ravinesrr.

tife Historv and Eaologn. llothing ls tcrown about the life history

and ecology of bhis sPecies.

Special Simificance. The lanetlate supercoil appears bo be endenlc

to the southern Appalachian l{ountains.

Tlrpe tocalltv. fire type locallty of Peravltree hrelllde!? ls_

ttlrnoffiaEGE Snoky liountains, Blount County, Tennessee' 10 niles

north of the lforth Carolina line.

Svstenatics. Paravitrea tarellldeng was originally described in Ehe

g*r*@. u@sbry then ptaced lt in the genus

irtrea-It-T56ilir.- B. Bakei placed lt ln the genus Paravltrea in 1931

Iffi'ry, 1946).

Status. Vulnerable, Catego"Y 2-

ion. The laneltate supercoil appears to be

restr palachlans. This reglon ls currently
recelving a lot of pressure ior developnent and lunbering. This snall

should bE conslderei of special concern untlt the preclse status of the

speeies ls lmown.
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Current Protection. Fortunately, the type_ loealit'y and several other

rocarffilate supercoit are in the srcky t{ountains lfablonal
park. l{ost of the other locallbies €rre located in either the Cherokee or

the Nantahala l{ational Forests of Tennessee and l{orth Carolina. The

larnellate supercoil does not now receive any special proteetion by any

state or federal Program.

Recoqlsrndations. l{ore informtion on the distribution, abundance and

habitat of this ffifes is needed. Onfy after rcre infornabion is

obtained can the precise status of this species be deternined.

Ferriss, Janes H. 1900.

Hubricht, Leslie. 1970.
39 :11 -15 .
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Paravitrea placentula (Shuttleworth, 1852)
GLOS.SY SI'PERCOIL

Description. Ttle glossy supercoil nas 1 dlarneter range of 7.2 to 7.8
m anfi-aTre-ignt'rangs oF 3 to 3.6 m. fire shell has 7 to 7.5 slowly
lncreaslng wf,orls. Ttre size of the unbllicus ls about one slxth of the

dlaneter. fire glossy supercoil shell is a glossy transltrcent corneus

color with wldeiy s$cea, irregular, i4ressed striae. The aperture ls

obllque, lgnar rittr a ginlFle peristone. Teeth, lf present, are usually

sqli, in two or three pairs and usually in inmaturs speeinens. Check
Pifsbry (1946) for a nore co4lete description and iltustrations.

@.. paravltrea placenbula is found ln Leteher, Harlan and BeIl

countles in easffn rentf@(E-uUrtcht 1968); Dickenson Counby in western
-llirginia; Sullivan, Cocke, Sevier, Blount, goll Loudon, l{onroe, Polk and
ttanitton-Counties in eastern Tennesseel l{ltchell and Swain Counties in

lfestern lforth Carollna; and Bartow County in l{orthern Georgla (Pilsbry

1946, l tubricht 1970' 1985).

Habitat. very little is krown of the habitats for the glossy

super6fiilubrtcnt (1985) fognd it rrunder teaf litter on wooded
hillsides and ravines.rr 

\

Life Historv and Ecology. Baker (1931) fognd thab specinens
collected ln early Aprll were nature.

Special Signiftcance. The glolsy supercoil has been found in only

two cffirth Caiollna. Even though the glossy supercoil
has a fairty nlde distribution fron Georgia to Virginia, virtually all the

Iocatlties are on the restern side of the Appalachian llountains- The

tforth Carolina populatlons are on the eastern slopes.

lYpe Localltv. PiIsbrY (1946)
placentula as Cherokee Bluffsr Knox

selected the tYPe localitY of P.
County, Tennessee (ANSP 150393).

Svstenatics. Paravltrea placentula (Shuttleworth, - 1852). ras first

described in the ge@ (1903) placed it ln the genus

Vitrea and H. g. Bafer (igilfinally placed it ln bhe genus Paravltrea.

IE-corOtng to pilsbry (1946), Helir l,ionroensis Lewis, 1871. is-a slmonYn.
ffuUrictrt-( 1985) ptaies q. piai6Efa ffttrOora Pllsbry, 1945 ln slrnonory
with P. placentula

Status. Vulnerable, Categoty 2-

Rationale for EvalqErt:Lon. fire glossy supercoil ls cumently found ln
Fo,rghErolina. firis specles should be llsted as

special concern until nore infornatlon ls lcrown.

Current Protectlon. llone.

Recomendatlons.
do a lot nore survey
the distribution and

The best thing that can be done at thls tine ls to
work ln the nountains of North Carollna to determine
habitats for thls species in lJorth Carolina.
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Paravltrea unbilicarls (Ancey, 1887)
OPnI SUPERCOIL

Descriptlon. Ttre open supercoil has a depressed or diseoidal shell.
nre sffi fror 2.b to 3.6 m in dtaneter and 1.5 to 1.7 m in
height. ftrere are 5.5 fn 6.5 whorls. fire unbillcus is about 1/6 or less
of the dlaneter of the shell, Ttre surface of the corneous she[ is dull
to the naked eye. Under nagnification the surface is narked by rrstriae

cut into ninute beads by close decussating, iryressed, encircling linesrl
(Pilsbry 1945:352). Ttre last whorl nay be toothless or it nay contain
radial bamiers or lamellae. According to Hubricht ( 1985) this species
has spiral lanella nhich are about 1/2 uborL long. Tlre size of bhe shellt
the slze of the nnbillcus and surface sculpture dlstinguish this species
from other Paravitrea. A mrch rcre corylete description can be found in
€ilsbry (1946J-

Range. The open supercoil has been for.rnd in Blount, l{onroe and Polk
counties in eastern Tennessee; Cherokee, Gralram and l,lacon counties in
llestern t{orth Carolina; and in Stephens County, Georgia (Hubricht 1985).
Pilsbry (1946) gives the following localities for Paravibrea walkeri
(Pilsbry l9O0), a s1monln; along the Cheoah River near the Junction of
Yellow Creek, Gralran County, I[orth Carolina; and Tuskegee Hountain between
heads of Tuskegee and Yellon Creeks. \

Habitat. Accordlng to Pilsbry ( 1945), Baravitrga @.! forn
aenaffi-. Baker, 1929 (arso a sJmontrnn of=. 

"rUnic".is 
forn _H3tFt+LJ

was fognA in leaf hr.rnrs at the base of slate ledges in a gorge. Hubrieht
(1985) records the open supercoil fron pockets of deep, noisb leaf libter
on wooded hillsides and in ravines.

Life Hlstorv and Ecologv. lJothing is lmown aboub bhe life history
and ecologf of thls species.

Special Slgnificance. Ttris species appears to be restrlcted to
noun@ several counties in Tennessee, I[orth Carolina and
Georgia south of Great Snoky l{otutaln Natlonal Park.

Tvpe Localitv. The type locality of Paravl9rea ry. is
nffegtrany Sprfngi, nfount County, Tennessee on the side of Chilhowee
ttountain, a6out-14 niles southwest of t{aryvilte (Hubricht 1976).

Svstematics. Accordlng to ttuUrieht (19?6) BaTavitre?, HTPili.cafig
(nnceif?T fs not retated to P. mltidentata (Binney, 1840) as stated
in Pllsbry (1945), but ls the sane as !. walkgrl forn denba-ba H. B. Baker'
1929. Hubrlcht (19?6) recognlzes F. walkeri (Pllsbry' 1900) as l.
unbillcaris forn ralket:l (Pilsbry' 1900).

S!a!qs. Vulnerable, Catego"Y 2.

Rationale for Evaluation. Ttris species has a very restricted range.
ft is Appalachian l{ountains which is under a lot
of pressure for lunbering and tourlst developnent. Ttre open supercoil
should be considered of special concern untlt nore infornation is !nom.
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Current Protection. Part of Blount County Tennessee is the Great
snotyffi Park and parts of Monroe and Polk countiest
Tennessee are lncluded in the Cherokee tfatlonal Forest. In lforth
Carollna, parts of Cherokee, Gralran and }lacon Cor.rnties are in the
Nantatrala llational FPrest.

Recomendations. A lot nore survey work ls needed to define the
spectffire thls specles is located in Tennessee, North
Carolina, Georgia and posslbfy South Carolina. Only after specific data
on lts distrlbution, and habi-tat has been gathered can the precise status
of thls species be determined.
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Ventrldens coelaxis (Pilsbry 1899)
SATI-TOOTTI DISC

Description. Pilsbry (1946) provldes the following descrlptlon.
rtshell rather wi-dely pnUiiicate, tle width of the unbilicus eontained 6 to
6 1/Z tines in the greatest dianeter of the shell; thin, sonewhat fraglle'
yellow-corneous, sub-transparent, the last suture readily visible through
Ltre base; mch depressed, the periphery subangUlar, upper surface convex;
surface glossy, stutptured wlth lrregular wrinkles in the dlrection of
growth llnes above, alnost snooth beneath, and in favorable lights showing
iubobsolete spirat striae. lfhorls 6 1/2, slowly widening' a little
convex, the tast noderately convex below. Aperature oblique, irregularly
lunar, deeply excised by the precedlng whorl, not calloused inside, two-
tooth;d a short distance withln; one bhln and rabher short lamella
proJecting fron the lower part of the outer wall, and another snaller one-fron 

Ure nfOate of the baso-colunellar wall; both sonetines wanting;
peristone thin and sharp, the outer nargin rell rounded, baso-colunellar
nargin straightened. Unbilicus welt-Iike, but widening at the opening and
showing the penultinate whorl.rl

"ileight'3 m, dianeter 6.6 m, 6 3/4 whorlsl umhilicus contained 6.13
tines in diameter.fl

firis species was figured by Pilsbry (1946) and Burch (1962).

Range. Ttris species ranges over nine counties in three states. In
North-GFolina, it has been recorded fron Alleghany, Avery, and lJabauga
counties. Orbside of our stabe, lt has been recorded from Cartert
Johnson, and Sullivan counties in Tennessee and Graysonr Snryth, ild
Ifashington counties in Virginia.

Habitat. Little infornation is available on the habigat of this
species. ttubrlcht (1985) states that it occurs ftin leaf Iitter on
mountain sides, usr.rally at hlgher elevablons."

Life Historv and Ecologv. I{othing is }nown of the life history or
ecology of this species.

Speclal Slgniflcance. None known-

Type Locality. Cranberry, Avery County, l{orth Carollna (lYpe 75730
ANSP).

Svstemtlcs. Ttre systemtil treatnent of this speeies since lts
description has been stable.

Status. Vulnerable, Catego"Y 2-

Rablonale for Eval!4b:!on. Pllsbry (1946) noted that this species ras
rare ons have been encountered since his writingt
it is gnitfety that lts nunbers have lncreased over the intervening years.

Populations oi this species €rre especially nrlnerable to habitat
CtiturUances due its restricted range. Comon habitat nodifications such
as land clearing, logglng, and resldentlal developnent could be affectlng
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lndividgal populations and acid precipitatlon could be adversely affecting

bhe species range-wlde.

Cument Protectlon. Thls species cugently has no_legislative
prote@ populations @y occur on publlc lands.

Recomendations. Studies on the habitat requirenents and life
trismffiEftffifiG-ctes are needed. Status surveys of lmown populations
shouldbe undertalen and, once its habltat is undersEoodr searchs for new
populations shouLd take Place.
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Zonitoides patuloides (pilsbry 1895)
APPALACHIAN GLOSS

Descrlptlon. The adult shell ls betlteen 5 and 6 m ln diametert
t46tflen anc not transparent. It is rlb-strlate throughout except for
ttre ffrst 1 1/2 whorls. It has 4 1/2 to 5 whorls, which are well
iryressed and slowly lncrease in size. Ttre aperature has a siryle llp
wttn tne upper nargin flattened and arched downward. The unbilicus ls
large, contained 3.e ttes in the diameter, and.clearly shows-all the
wnoits. Ttre species was figured by Burch (1962) and Pilsbry (1946).

Range. firis species is hnown fron 5 counties in 4 states, Ln or near

ttre Gileat Srcky l{ountains. It has been recorded fron bhe folloning
cogntiesl llacon and Swain countles in lforth Carolina, Blount County in
Tennessee, Greenvllle County in South Carolina, and Rabun County in
Georgia.

Ilabitat. very little is lmorm about the specific habitat
requiffi-nFs of this species. Hubricht ( 1985) reports that it should be
sought in deep, noist leaf litter on nountaln sides or in ravines.
pitlbry (1946) reports one specimen taken from beneath the bark of a
rotben 1og. 

\

Life History and Ecologv. Nothing is hrown of the life history or
ecology of this sPecies.

Speciat Significance. lfone Lmown.

fipe Localitv. Ttnrnderhead, Greab Snoky l{ountalns, Blotrnt Countyt
Tennessee (AilSP 12122, lYpe).

Svsteratics. Ttris species was origlnatly placed in the genus

Gastrffin-ta-but was reassigned to Zonltoldes a short tine later. Its

sysftna€ic placenent has renained stable slnce that tine.

Status. Vulnerable, Catego"Y 2.

Rationale for Evaluation. Like so nany other nountain land snailst
tnfs nerable due to its reetrlcted range. Hith
such a smll range, seenlngly ninor land disturblng actions could have
signiflcant effecti on the staters populatlo:rs of this species. Iryacts
r"I U" occurrlng fron logging, rooting by wlld boars (Sus scrofa), ild
acid precipitation.

Current Protection. Ttris species cumently has no legislative
prote@ populatlons occur on public lands.

Recomendations. Studies orr the habttat requlrerents and life
nrsto@es are needed. SBatus survelrs should be undertaken
in atl lororm locales for the species and searches for new occurrences
should be nndertaken once its habitat has been defined.
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Hiaplotrena kendeighi (tJebb 1951 )
BLTIE-FOOf LANCETOOfH

Description. Using shell characters, this specles is virtually
fnafsEli@5G fron tlirplotrena 99€vur differlng only in belng
slightly snaller when ffiof nature 4. c.ongavun lfOica[y

"aoie 
Ultween 19.5 and 22.5 m while that of nature Hiaplotrena kendeighi

"*i"" 
fron 15.4 to 16.4 rm. Both taxa have depressed shells, with spires

thaf, are weakly convex !o alrcst flat. firey have 5 1/4 tA 5 1/2 whorls

and a deep, wide unbilicus that exhlbits aII the whorls. The periostracum

of both spicfes is greenish-yellow. E. kendetghi 1s nost t""91fy
separated fron H. c6ncarrum Uy tne color of the foot; being-yellow-gray ln

g.-eoncavun anO-UrISt-Ur-ue in U.. -EgggeisEl (Hubrlcht 1956). Anatonical
offffi6E6 also exlst (ttubricnE tg56F-Tince conchologlcal separation of
this species fron H. concarrum is not posslble, flgures of that taxon from

Burch ifgez) and pIIs6;iliTET6) should aid in discerning this species.

Range. firis specles ls endenic to the Great Smoky l{orntain region of

xorttrFtina and tennessee. It has been recorded fron 2 counties ln

l{orth Carolina (}tacon and Snain) and 3 eounties ln Tennessee (Blonntt

l,ionroe, and Sevier) (Hubricht 1985) -

Habt4q. According to Hubricht (1985), H. kendeighi is [found on

rcuntifis-Oes in leaf titter or crawling on the ground in wet weather.

Usualfy found at hlgher elevatlons (above 21000 ft), frequent'Iy in conpany

with Hlaplotrenal concgun.tr tfebb (1951) found E. Endeishi mst
frequentty in nixed or cove hardwood forests.

Llfe History and Ecologv. Virtually nothing F lmown of the life

fristo cies. Hubricht (1956) noted imature
indiviinals in eirfy June and nature lndividuals in late August. Like H.

@, i t i sp roLab1yno l l usc i vo rou8 ' feed1ngono the r1andsna i } s
wtthln lts range.

Special Sigulficance. l{one lmown.

Tvpe Localltv. ftslopes of the Chiureys above the cary area on the

west fii|ffiffifEEre plgeon Rlver near Tenneasee highnay 71, Sevier Co- '
Tennesseeo (tlebb 1951).

Svstepatlcs. lfebb (1951) establlshed this taxon as a subspecies of
gaproEFG-nrn uasea on shell characters. However, Hubrichb (1956)

affiFffied EETese characters were not rellable sources of separatlon'
noting exaqles of lntergrades between shetls of the two taxa. Based on

his eiantnatlon of soft-tissue anatouy, Hubricht (1956) deternined lt was

a dlstlnct species. Its systenatic treatment has been stabl.e since that

tine.

Status. Vulnerabler Catego"Y 2.

Rationale for Evatuab:Lcq. This species is considered

\

vulnerable

prfna@icted range. lflth 99ch a snall rErnget
nino. tanO a*turbing actions could have signiflcant effects on

seeningly
the
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staters populatlons of this specles. I4acts to the species my be
occurrlng iron logging, rooting by wtld boars (Sus scrofa), and acid
preelpitatlon.

Current Protection. firis species currently has no legislative
protection. Horever, sone populations occur on public lands.

Recorendations. Studies to deflne the habitat requirenents and life
rristo@es are needed. Once lts habitat requirenents are
understood, status surveys should be undertaken.
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Stenotrena depllatun (Ptlsbry, 1895)
GREAT SI{OTY SLII'IIOTTTT{

Descrlotion. fire shell of this species is iryerforabe, thfn'
gfobo;ffinie, rdbh a ronnded perlfery. It has a }arge parietal tooth
ttrat nearly closes the aperature, and newest parts of the sheU possess a
sllky shee;r. The sizes of trrown specinens are-as follows: height, 8-9 m;
widtl, 9.3-11.0 m. Pilsbry (1940) and Burch (1962) provide descrlptions
and iitustratLons. Unlike Stenotrena altlsoira, which lt closely
resenbles, S. depilatum totally lacks any hairs or hair scars.

Range. This species is knonn only fron bhe Great Smky l'lountains of
Uorttr-6-ofha (Gratran and Sgaln Countles) and Teruressee (Blount, l,lonroet
and Sevier counties).

Habitat. Little ls lmown of the habitat of this species. It is a

speciilof-ftre higher elevations, the lowest station being recorded at

3bOO feet. It occurs ln nolst to neb situablons and has been found in
mss on trees (Pilsbry, 1940) and 'fon rocks (Pilsbry, 19OO). Hubricht
(lgS5) reports it fron'rabout logs and ln teaf litter at hlgher elevatlons
ln the nountainsrr.

Life Historv and Ecologv. t{othing is lmown of the llfe history or
ecologSr of this sPecies.

Special Significance. l{one lctown.

Illpe Localltv. firunderhead t{ountain fron the sumit to Cades Covet
urounE-Ci6iffi t-y, ren'nessee ( aNsP 657 zil .

Svstenatics. Ttrls species was origlnally descrlbed as a subspecies
or stdiF-stenotrena (pfetfrer, 1819). rt bears sone resedrance to
Steffisbry, 1894) but Pilsbry (1940) renarks thab
integrades have not been found.

Status. Vulnerable, CategorY 2.

Rationale for Evaluation. The knorm range of bhis specles ls very
smll t range only at high elevatlons. Due to the
ctranges ln vegetation and solI cheulstry nhich are occurring in such
areai, poputations of this species are being zubJected to unnatural
stressel. Additionally, its habitat is subJect to demege by rooting wild
boars (Sus scrofa.

Current Protecblon. Ttre specles has no legal protecbion- at this
trne.ffi are nlthln the Great Smky }buntalns lfational
Park.

Recomendations. In light of the acid precipitation effects being
erperffice--o-ur nigh elevitlon nountalns, status surveys for thls
splcies should be conducted to deternine if lts populatlons are persisbing
ln reasonable nunbers. AIl avenues avallable bo prevent further
deterloration of iBs habltat should be pursued.
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llesdon chilhoweensis (J. Leltis' 1870)
QI'EEN CRATER

Descrlptlon. Pllsbry (1940) glves the followlng descrlptlon with
sone i@ffi-g photogrlphs. tleiodon chilhoweensis has a large (to 42
- oi-.lr-soinewfiat oepiesiea sn rls, and is
namowly nnbllicabe and thin. fire shell is slightly glossy-and crean
colored bu! often hae olivaceous streaks (growth rest narks). l{horls are
covered with close striae and distlnctty engraved splral llnes. The white
peristone ls rather broadly reflected and nay have a weak, blunt
proninence on lts basal nargin (on the inner edge). firere is a snallt
oOttque parletal tooth in about 2Ol of the specioens. firis snail looks
like Hesodon sayanus (fron flrther north) but is mlch larger, has a Dore
widefy refiecteA ffp and always lacks the dlstinctive basocolunellar
tooth.

Range. firis species occurs ln tlia5rwood, l{adison, Gra}ram, and Swain
counties in lforth Carolina, is falrly widespread in eastern Tennessee
(wiHr a disJgnction in the Cunberland l{ountains) r ild extends into
southern Kentucky (Hubrictrt 1985).

Habltat. Hubricht (1985) nentions finding this snall under leaf
fttrcilr-tn- rock plles. It crawls on the surface or is even aboreal in
wet weather. Pilsbry (1940) says ib favors deciduous forests' living
arcng the leaves and brush on the forest floor.

Life Historv and Eeologv. Hubricht (1985) says this species is
rarellr foryrs. lfhere it occursr one often finds broken
shells. Even if other large shelts are present in greater numbers' one
does not find so nany of their broken shells' l{esodon ehllhqweensis does
have a thin shell and is at rlsk for predation by birds and smll namals
(R. tf. Van Devender, pers. com.). This predation pressure rny cause the
snailrs apparent rarlty.

Speclal Signiflcance. Ttris uncomon snall !s at the edge of its
range ln western l{orth Carollna.

Tvpe Locattty. Ttre type locality is Chilhowee llountain ln Blount
County, Ttl, just north of the mf - lIC state boundary.

Systenatics. According to Pllsbry (1940), Lewls described this forn
as a ffin 18?0 whlle Binney classlfled lt as a large forn of
t{esodon s;Ftn 1885. ltetherby (1894) followed Lewls and classified it

. In 1900, Pilsbry ruryed lt into PoIvqvI?; but'
by llTqr-he had separated out the Senut l{esodon wlth this as a f\rll
species.

Status. Vutnerable, CategorY 2.

Ratlonale for Evaluation. Ttrls specles, thorrgh fairly widely'
arstr@is of special concern in llorth Carolina because
of its linited distrlbutlon and general rarity. This ls a snail of nature
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deciduous forests, and nothing ls lslown about how lt responds to
reductions in plob slze.

Current Pfolggtion. Ttre snallts ratrge in t{orth Carolina lies nostly
within national park or national forest land.

Renarks. Ttris speclesr large size night mke it attractive as an
inCfgenous escargot. It is nearly as large as Helix Pggllgr and birds
obviously find lt tasty.
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Hubricht, Leslie. 1985. Tlre distributions of the natlve land nollusks of
the eastern Unibed States. Fieldlana, lfew Series, No. 24. 191pp.

Pilsbry, Henry A. 1940. Land nollusca of l{orth Anerica (llorbh of
Ueiico). Acad. l fat. Sci. Phila. l{onogr.3. Vot. 1, Part 2- pp- 574-
994.

Prepared by AM:f S. VAN DEVENDER

215



l{esdon clarkl (Lea, 1858)
DHANF PROT'D GLOBE

Descriptlon. According to Pilsbry (1940), llgsodon glarkl. has a

sottoffiuo-se snert wlth an erevated spire. rt has a grossy buff shelr
that is-lryerforate and neasures up to ll.9 by 17.1 m wlth about slx'

close-coilh nhorls. fire last whorl becones angular, descends toward the

aperature, ild contracts behind the lip. Tlre peristone is white and

wiOefy reilected with a blade-llke tooth along its lnner edge. The
parfeiaf wall has a long curved tooth. Its sculpture ls variable. Tttis

snail looks like a niniature [. elevatus.

Range. Ttris species ranges south and nest from the Great SrcW
ffountlliilUatlonal Park lnto SE Tennessee and northern Georgia. Thls

range includes a1l six of the Slf counties in lforth Carollna.

ql@. Hubricht (1985) nentions bhat this species
prere nsides. It is lmown to crawl about on the

iurface in wet weather. Pilsbry (1940) irylies lt has a preference for

niddle to upper elevations. It ls known fron up to 6500r in the Great

Snoky l{ountalns.

Speciaf Signific&ce. This is a rather rare snal1 whose relatively

snall@ the Junction of lrlorth Carolina, Georgia, and

Tennessee. ft ls a variable snall bhab includes one to three subspecies
rithin lbs snall range.

ITpe Localitv. Ttre type specinen was found in Tuskee Cove, Cherokee

County, Norbh Carolina.

svstenatics. According to Pilsbry (1910)r_ l,legodon clarkl was

aescriS6l- clarkll by I. Lea ln 1858. trenty years later t. G.

Blnney placeOEn tresoclgg: and in 1900 Pilsbry called it Polvgvra

4a"ki. By 1940 Pilsbry had again separated out l,lesodon.

Status. Vulnerable, Category 2-

Batlonale for Evatuation. Thls is a relatively rare snail wlth a

snall dlstrlbutlon.

Current probectlon. llost of lts Norbh Caroll-na habitat falls within

natlonat fore.st or natlonal park land'

Recomendatlons. fire relatlonshlps between llesodon clarki and its

suUsp@ the threatened l{es-odon gtarkl. na?t?hala, seem to
preslnt inierestlng problens ln terns of anatouy, physlologr, and ecology.
ilnderstandlng these problens would help in planning any necessary
protection Deasures.
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l,lesdon subpaUiatus (Pllsbry, 1893)
VELVET COVENT

Descriptlon. Pilsbry (1940) repeats hts 1893 descriptlon and
p rov id f f i d ra r i ngs .T t reshe1 l i s | 3 .4 -16 .4m ind iane te rand
sonerfiat depressed $ibh 4 1/2 -5 nhorls. Ttre shell ts buff to yellow and
is lryerforite. It has a long parletal tooth. -Ttre sheU has radial
strial that ln later rhorls bear perlostracal processes that glve the
shell a rough appearance and allow lt to hold a ooat of soil. It is
similar bo iesod-on Joneslanus, bu! has fewer whorls and is larger. It is
related to l{egffi; weafterbyi fron flrther west, but is srnaller. Hubricht
(1985) inctudes his llesodon verus in this species.

Range. Ttris species ls knorm fron areas around Roan llountain
incfuffif.lohnson and Carter counties, TIJ and lfatauga, Avery' llitchellt
and tlaywood countiesr l{C.

Habitat. Hubricht (1985) nentions finding this species in leaf
fitter ana around logs and rocks ln rcnntains above 2000 feet. Ifetherby
(1881) described its habttat as oalways in the dirt under and beside
rottlng logs.' Rlroads found iE on Roan llountain between 35o0 and 500o
feet (Pitsbry 1940).

Life Historv and Ecologv. Llttte is lnown about this speciesl
ecoto hat it ls rrvery sluggish and tinid, and very
rare.--... tibl rives in leaves in dary places during winter and hotr dry
weather in sunner. During rainy seasons it ascends to a great heightt
being sonetines found on the upper branchesr' (quoted ln Pilsbry 1940)-

Speclal Slgnificance. Always considered-a rare snail, l{gsodgn -
suupaffi only six counties in the southern Apparachians.
Fna-urtat preferences restrict lt to mesic condltions at niddre
elevations.

Iype Localltv. fire type series is fron l{agnetlc City, nhich is now

caffeE-EIIdGF- ffitchel1 Cotrnty, llC. liagnetic Clty was naned for

nearby deposits of iron ore.

Systenatlcs. t{esodon subpaltiatus was orlginally pl1c99 in the all-
purpo -f even tfrougn both Bland and
brnirey c6nstCeffio Le a vartety of Hesodog leathgtPYi. -lI 1940'
Pifsbiy called thls a l{esodon ln the subgenus Patera Albers 1E50.

Status. Vulnerable, CategocY 2.

Rationale for Evaluatlon. Ttris specles ls brown fron only six

connt een Tennessee and llorth Carollna. So llbtle

is lrronn about the snallrs range and ecology thatr despite its evident
rarity, its status nrst be ctarified before speciflc recomendations for

lts nanagenent can be nade.
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CumeqE Protection. Ttre area around Roan l{ountain is a state park
ana sffin this area fall within the Plsgah llational
Foregt.

Reeorendations. l{ore study of the eeology and distribution of this
speciffinecessary before any reasonable protectlon neasures could be
formrlated.

Reqtkq. This species is being lnvestigated by Dr. Kenneth Enberton
(afSp)Tfr-iilis anatonieal and electrophorebic surveys of the larger
Polygyrids.
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Trlodopsls firlalden (tfubrlcht, 19521
DSANT' THREETOOTH

Descrlption. fitis buff colored specles ranges fron ?.2-to 8.8 m-ln

sue .G ; -deepandnar roHr rnb1 I i cusandadepressedsp1re . I t has5
l/2 slightly eonverwhorls whlch range fron snooth on the flrst whorl to

costate on ttre tater ones. fire opening ls strongly constricted behind the
perlstone. It has three teeth: the outer lip tooth is inflected with a
proninent buttress, the basal tooth is blunt and seated transversely on

tne ffp-caUus, and the parietal is straight or curved and connected to

the outer lip 6y a low buttress. A detalled descriptlon can-be found in

Hubrlcht (fgbel. Embertonfs landnark nork on the eastern Triodopsinae
(fggSl p"oviaes descriptlons_and flgures of the penial tube and- shell of

itre spetfes. Vagvolgyi (1968) descrlbes and provides photographs of the

shell of bhe species.

Range. As far as is currently lclottn, this species is a llorth

CarofliEl6ndenic conflned to Burke, Catawba, Cleveland, ild Lincoln

counties (ttubricnt 1985).

ttrabitat. I{o detailed habitat daba is available for this species.
HuUrf6f,FTT9-52) states only that the type specinens were taken fron upland

oak woods.

Life Historv and Ecologf. trlothing is hronn of the llfe hlstory or

ecology of Ehls sPecles.

special slgnificance. This species possesses one of the nost
restr@f the eastern Trlodopsine snails. Llke
Trlodopsls soelneri, iti survival rests solely on llorth Carolinars abllity

to proteet it.

Tvpe Localitv. Upland oak noods, 3.4 niles west of Conover, Catawba

County, Iforth Carolina.

Svstenatics. The systenatlc treatnent of this species has renained

staUriSli-was descrlbed by Hubricht ( 1952). Subsequent to thls

descrlptlon, Vagvolgyl (1968) and Enberton (1988) have reviewed its

systenallc iosft,ion-ina fls firll specles rank has been supported.

Status. Vulnerable, CategorY 2,

RaBlonate for Evalnatlon. firis specles has a very restricted range-

fnffe provided by Hubrlcht (1952) could be applied

to portions of virtually every county in the state, it is obviously

subJect to nicrohabitat conditions nhich are far nore restrictive. tJhat

these condltlons nay be is unlmown at present. Tlrls species is threatened

by habitat destruction through logglng and developnent, habitat
fiagnentatlon, and the insularlty of renaining poputatlons.

Current Protectlon. None lnown.
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Recomendatl.ons. Dge to its restricted range, this species nay
oeserff ig:sEtherthreatenedorendangered.Requlsitehab1tat
conditions for this specles need to be defined. Known populations should
be rechecked to deternine their cument status. Surveys for additlonal
populations should be undertaken.
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SPECIES OF UID TER}IIIIED STAruS

Durlng its review of l{orth Carolinars nolluscan fauna, the comlttee
was unable to asslgn any status other than undeternined to these species.
It ls the comltteE's Ulffef that quite a few of these species probably

deserve to be 1lsted as endangered, ttrreatened, or speclal concern ln
llorth carollna, however, the evidence to support such listlngs slryly ls
not avallable. It ts a sad, but necesSilJr fact that only those species
we lnon sonebhing about can be listed and recelve the attention and
protection that ;ff species deserve. Tlre reasons for infornatlon voids ln
tttt" g"oup of aninali are legion: Iack of researchers, cr}pbic habits of
sone ;pecies, rapidly changlig environnental conditionsr and dlfficulty of
l<lentii"icati6n ai.e Uirt a fiw.- For the present, lt nill have to suffice to
say that nany of these undeternined species nay be far nore rare than
those which have been recomended for protection while others nay be very
connon. In order bo clarlf! their statuses, research on these species is
nost heartily encouraged.

FNESHHATER }IOLLUSKS

SXAIT.S

Valvata bicarinata I. Lea, 1841
TTIO-RIDGE VALVATA

Burch (1982) stated bhat the species has a discontinuous distribution

and listed North Carolina as one of the states where it is l<rtonn to occur.

fire only pubtished records fron North Carolina are those of recently 9g$
specireirs found at one station ln the lleuse Rlver-basin by ttatter (1954)

and a Bertle County record reported by Dawtey (1965). ltalter (1954)

reported that his itte4ts to obtaln tive specinens were unsuccessftrl.
nul to the noderate sizL of this specles and its distinctive characterst

lt !s unllkety that it ls being overlooked ln field surveys or

nlsldentlfied. If it still occurs ln llorth Carolina, lt is probably local

and uncomn. Additional records of occurrence and habitat infornation

are needed before lts status in the state can be adequately assessed.

Caryetona crassulum Raflnesquer 1819
PO}IDEROT'S CAHPELOI,IA

firis is a species of the Great lakes, st. L,awrence and upper
l{lsslsslppl rlver dralnages. It was collected fron 2 locations ln the l{en

rlver Uaiin of lforth Carottna by Dillon (1977) and these represent our

ottfy 
""oords 

of bhe speciee fron the state. Its continued presence in the

state has not been conflrned.

Camelona geniculun (Conrad, 1834)
OVATE CAT{PELO}IA
Camelona linrn (AnthonY, 1860)
FILE CAI,IPELCI,IA

Camelona geniculum has been reported fron the state in Greenfield

Lare dffi-re riffiil rt nay be nore abundant in the southern parts of

l{orth Carolina than available records lndlcate due Eo difflcultles in

sepa"ating it fron C. decisun and C. llnrn. Burch (1982) records C. Iinrn
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from l{orth Carolina but does
and Shelley (1988) rePort C.
Rlver systens.

The status of these species in the state wlIl not be norked out until
reliable nethods of identlficatlon are establlshed. Atl specles withln
the Cametona were descrlbed by early nalacologists based on shell
ctrari@Etre norn for the tine. Iflren specimens were taken which dld
not fit an established species concept, a new species was described. Tttis
disregard for potential ecophenotypic variation led to a profirsion of
ttspeciesrt. Clench (1962) nade an excellent start in reducing the
conftrsion surounding this Senus; however, additional work ls sbill
needed. Until that work tates place, available taxononie keys glve the
novice little hope of an uncontestable identification.

Somtogyrus virginigus t{alker, 1904
PAIIHANDLE PEBBLESI{AIL

The only lmown records of this species from llorth Carolina are from
the upper Xeuse Rlver Basin (tfalter 1954). Photographs and descriptions
in gatterts (1954) rork clearly refer to thls species. He ftrther refers
to specinens of this species being taken fron l{aryland. Apparently
overlooking these reeords, Burch (1982) considered this species to be
restricted to the Rapidan River Rlver in Virglnia, the type locallty for
bhe species. Based on avaLlable inforrnalion, neaningfirl status assessnent
of this species is iryossible. However, the records do indicate that the
species il probably restricted to the nid-Atlantic states and, wibhin that
range, possesses a spotty distribution. Additional searches for this
species are greatly needed and should be given a high priority.

Cogiobasis strmetrica (Haldenan, 1841 )
SIUI.IETRICAL ELIUIA

This species is llsted for tlorth Carolina by Goodrich (1942) and
Burch (1982). It ls a poorly lcrown forn and nay actually be a Junior
slmonyn of Goniobasis proxina (R. t. Dillon, pers. corr-.). Allozyne
analysis ls needed to elarif)r its sbatus.

not give
limrn in

the
the

locatlon for the record. Keferl
Pee Dee, Catawbar and Saluda

Goniobasis
CLIIB ELII,IIA
Goniobasis simlex (S"y, 1825>
SHOOfH ELII{IA

Goodrich (1940) records both of these species fron headwater and
tributary areas of the upper Tennessee River in Virginla, Tennessee, and
North Carolina. Recent specinens of a pleurocerid which is probably G,.
simlex have been taken fron the l{olichucklr River. -G. 9lav39+r1.P;lgr like

@g':gt above, nay be stmonJrnous wlth 9.- Pro4rna-(R:-T. Dillon'

Feril c,ofril Until nore specinens can be exanlned and allozXrne analyses
perforned, the stabuses of these taxa in the state will renain very m.rch
in doubt. Surveys of headwater areas of the Tennessee River systen are
greatty needed to assess thelr distributlon and abundance. Resolution of
iystenatfc problens with these taxa should be given a high prlorlty.

clavaeformis (I. Lea, l84l)
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Gonlobasis virsinlea (Say, 181?)
PIEDI,NS|T ELII,IIA

Goodrlch (,1942) lists lJorbh Carolina as a questlonable locale for
thls specles due to concern over loca1lt'y data provided with the type
descripblon of Gonlobasls cingenda (Anthony, 1866)' a EmonJm of q.
vlrglnica. J. ll.-Tlaermn anA f collected 9. virglnica from the Tar River
anAffiiUutary streans in 1987, thus conflrming Lts occurrence in the
state. fire Tar River it probably the southern linit of its dlstrlbutlon
although a l{euse River population is certainly a possibility. Its status
in the Tar River basin should clearly identlfied and populations should be
sought in both the Roanoke and lfeuse River baslns.

Leptoxls virgata (I. Lea, 18It1)
SI{OCITH I,IUDALIA

Bgrch (1982) lists bhe Hinassee River as part of the range of this
species arrd attrlbutes the record to Goodrich (1940). Review of that and
other works by Goodrich reveaf that he did not record the species fron the
Hiwassee. Ttris leaves two posslbilities: a record for t'he Hiwassee exists
but bhe Goodrtch citation was incorect or listing the Hiwassee as a part
of the range of this species lras a siryle textual error ln Burch ( 1982).
If this species occurs in the state, it is alnost certainly restricted in
distribution. Because of these uncertainties, the status, and even the
occumence, of this specles in the state nrst be considered undetermined
at this tine.

gossaria hunllls (Say, 1822)
HAR,SH FOSSARIA
Fosgarla_ obrussa- (Say, 1825)
GOLDE}I FO&SARIA

The narsh fossaria is Isrown along the Atlantic slope frou l{ew Jersey
to South Carolina but has been noted in l{orth Carolina only in the upper
portions of Crabtree Creek ln the lrleuse River basin (H. F. Adans). Ttre
golden fossarla is nore widely distribubed, occurrlng essentially
throughout the continental Unlted States. It was found ln two locations
in the l{euse River basin by ttarter (1954) and in nany parts of the upper
l{ew River basin (Dltlon 19'17, Dillon and Benfield 1982). Both of these
species nay be Eore co@n than these few records lndicabe.

Gvraulus deflectus (Say' 1824)
FLEXED GYRO
Gyraulus parvus (Say, 1817)
A.SH GYRO

The flexed gyro is a northern specles, ranging fron near the Arctic
coast soubh into the nlddle Unlted States nhile the ash gyro spans the
whole of tforth Anerica. Both of the specles are very snall and are easily
overlooked. Or only records of these species fron the state are fron the
Greenfleld Lake drainage near lJllnington (Adansr ln press). firey are
probably fairy comon but additional records are needed.

llenetlug alabanensis (Pitsbry, 1895)
}TAR.SH SPRITE

Thls taxon looks very nrch llke tlenetus dltatabus (Gould, 181[1)
except that ig has an acute peripheral keel. It is lxpnn fron lts type
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Iocality ln tloodvllle, Alabana, &d from take tJaccamaw, t{o1th Carolinat
where it occurs falrly abundanily. It is classlfled as undebernined due
to cument taxononic uncertainties regarding ibs relationshlp to !.
dilatatUs. Ttrat it nay be a carinate form of l{. dllatatus and not a

ffin-crspecies is a question which sorely needs investigatlon, for it

appears to be an exceedingly rare antlrnal and, if dlstinct, nay be worthy
oC Oestgnation E155 an enAanglred specles. Analysts of soft-tlssue anatonty
and notecular data will be neaesslry to effectively address this question.

Planorbula arnigera (Say' 1821)
THICKLIP RAI,IS-HORil

Ttris species ls wide ranging, occuming throughout_mrch of Canada and

the United States. It is lnown in tlorth Carolina only from speclrens
collected in the freshwater swanps and creeks on Bogue Banks west of
Atlantie Beach. Additlonal populations alnost certainly exist in the

state and they should be sought so that an adequabe assessnent of this

speciesr status can be mde.

PEA CL4l.rS

Sphaerium fabale (Prlre, 1852)
RIVER FIIIGEANAILCLAT,I
lfusculiun lacustre (tfuller, 1'174,
LAKE FINGERI{AILCLAT,I
t{usculiun partuneium (Say, 18221
SHAHP FIilGERIIAILCLAI.I
l{usculiun securis (Prine, 1852')
POND FII{GENNAILCLAU
Onsidiun adansi (Stiryson, 1851)
ADAT,I PEACLAU
Pisidiun ferrugineum Prine, 1852
RUSTY PEACLAT,I

l{any of the fingernailclarns and peaclans are widely distrlbuted
throughoirt North nnerfca but are recorded for t{orth Carolina by only a

singl6 record. All are listed here due to a lack of records rather than

moiteage regarding population trends. A conbinabion of factors render

thts gr6up oF anirn"rs bne of the least studied of all of the freshwater
rolluiks: they are snall and easl}y overlooked ln the fle1d, speclnens can

be dtfficutt to idenbif! due to ttrLir snall size and subtle taxonomlc
characters and, nost arL extrenely fragile and can be easily broken in the
process of identification. However, these dlfficulties are not
insurnogntable and can be overcore with practlce. Special effort should
be nade durlng f'nture aquatic aurveys in the state to obtain and identif!
these aninals. Ttre sane water quality problens which are affectlng a wlde

varlety of other aquatic organiJns in the state are undoubtedly affecting
these animls as wett Uut, stth our }inited data base, population trends

cannot be reasured.
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!n ssEl.It

Fusconaia subrotunda (I. Lea, 1831)
LOIIG-SOLID

tftrether or not this species was ever a part of the statefs fauna is
questionable. Ortmnn (19i8) notes unverifled records fron R. E. Call of

tttis 
"pecies 

belng ln the French Broad River at Asheville but refers to

these records as ivery doubtfultr. ff lt does occur in l{orth Carolina it

ls cergainly very rarL. Populations should be sought in t!9 Little
Tennessee River Lasin. Should a populatlon eventually be dlscovered ln

the state, lt should receive stricb protectlon.

Quadrula pustulgsa (I. Lea, 1831)
PilPLEBACK

Issac Lea described Unlo pernodosus from specimens provided by B. tf-

Budd. Lea did not bave precise focafity Oata avallable to him and,
therefore, gave the type tocality siryly as rrilorth Carolinatr while noting

that it probably came iron tributaries of the Tennessee River. Honevert

Ortnann itgtg) iynonynized U. pernodosus with Quadrgla, Pus-tglosa and cast

doubt that it evir olcurredln ttre state, noting a lack of any subsequent
verifiaation. As with Fusconaia subrotundar ilV populations of this

species in the etate wo@uat and, if discovered, should

receive protectlon.

Elllptio cistellifornis (I. Lea, 1863)
BOX SPIKE

This nane ls currently belng applled (Davis, Johnson) !o lhe taxon

refemed to as the rfile slike" of tafe Haccamaw by Fuller (1977). fite

application of this nane is debatable howeverr as typigaf Lake lfaccamaw

sblcfnens of this taxon do not resenble type naterial (A. G. Gerberich'
pb"". oom. ) and the type locality of E. cistellitornis iu.ll" lJeuse

ittver. llothing resenbting the Lake tJaccanaw specinens of this taxon has

been founO in Etre Neuse River basin in recent years. I have recently

recovered shells which Day represent thls species fron Bhe Lunber River

and E. p. Keferl has recovered sinllar mterial fron the Pee Dee River

basin.

Elllptio flshertana (I. Lea, 1838)
NORTI{ERII LANCE
Elliptto producta (Conrad, 1836)
ATLA}ITIC SPIIE

Both of these species are lanceolate mrssels, resenbling each other

and Elliptio anfustata' a comon_P9ci?s in southeastern lforth Carollna'
yet another Lan;6m species, Elliptio lanceolata, 18 currently belleved

to be confined to bhe tai Rlver Uas lue bo thelr slnllar conchology

and soft-part anatouy, the lanceolate elltptios remln ln a state of

taxononiq conftrslon.- 
'E. 

fisheriana has been nidely reporbed_ for North

Carolina, however, it Is Fffin-try recognized iul a Eore northern species

and nany earller records iron the southern part of the state mst be

treated as suspect. [. producta has been conflnned only fron [ake'

tfaccamaw and the relaEio;frIF of its range to that of E-. angustata in-the

state is unclear. Due to the dlfficulty in distingulshlng these species

on norphologlcal basis, considerable uncertatnty regarding the ranges and
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statuses of these species in the state wilt undoubtedly persist-well into
the frrbure. Allozynlc analysis, such as that used by Davis (1984), ls the
nost pronlsing tool for resolving these problens and its application
thereto is encouraged.

Elliptio perlatus (I. Lea, 1863)
lto cot{tNolf NA}IE
Elllptio perstriatus (I. Lea, 1852)
ilo c0F0{0il NAI{E

These taxa were synonynized with Elliptio arctaba (I. Lea, 1863) by
Johnson (1970), the occurrence of wtrich on the Rttanttc slope is now being
reexamined. It is quite probable that the species concepts which will
energe from the disseetion of the E. arctata corylex will bestow these
taxa with firtl species stabus. ltre refationship of E. perlatus t9 E. .
fotliqulata nas been the subJect of considerable debate. Porter (ln this
repoFbl-p"ovides a coryrehensive overview of this issue. The type
locality- of E_. perlatus is about 36 niles above tfilnington on the Cape
Fear Riier (E'fa;m;Flanding). The type locality for E. perstriatus is
Abbevitle District (Savannah River drainage), South Carolina. In recent
years, I have collected specirens of these baxa which are identical in
ionctrotogical characters witn tneir typesl E. perlatus from GreaL Coharie
Creek in Saryson County and g. perstriatus fron Tonn Creek in Brunswick
County. In both cases, these taxa l{ere only ninor co4onents of an
otherwise diverse and abundant fauna, indicating they nay be quite rare.

Elliptio raveneli (Conrad, 1834)
CAROLII{A SPIKE

Ttris taron is currently Lnown from nost of our southern rivers, from
the Broad River east and north to the lltrite Oak River. It is placed here
prinarily because of continuing nonenclatural problens. Johnson (19?0)

lynonynfzed this taxon with Elliptio icterina (Conrad) and, shortly
tirereafter, llorrison (1972) synonynizeO q. icterina with Elliptio-
congaraea (tea). Further, l,lomison (19?2) provided eonclusive evidence

@ and E. cong:rraea are distlnct. Problens with the
resulEinElEJEEAAtrc lrrilt are obvlous. Should E. igtefin?-"ld E-
raveneli prove to be the sane species, the nane E. rave.ngll. should be
gfn-Fftorlty as, though both were described by Conrad in the sane
publicatlonr E. raveneli is deseribed first in the text.

Elliptlo gp. a (Black River systen)
XO Col.ltlolf IIA}IE

Ttrls snall taron is currently known only fron Great Coharie Creek in
Saqson County. In shape and topography lt is sinilar to ElliPtio
waccanawensis, bearing an angular posterior ridge, but is distinguishable
FFon i--ninent corruga[tons on the posterlor slope. Its habitat ls
apparently Aistinctive. It has been found only on rippled sand bottons ln

silift eurrent, a substrate shunned by other nrssels in the creek. An
analysis of s6ft-tissue anatouy and nolecutar data should be perforned to
deternine its relationship to ottrer taxa in the region, particularly E.
waccarnawensis, E. congaraLa, ild E. gomfa{rat?.- Should ib prove dlstinctt

@ additional populations shourd be conducted throughout
the lower Cape Fear River drainage.
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Elltptio gp. b (Deep River sYsten)
t{o col,ll,Nolf t{ailE

Ttrls large, laneeolate taxon ls known only fron the Deep Rlver on the
Chatt6n/Lee county llne. Only a fen speclnens have been obtainedr the
largest of nhlch |s about 150 m long and 50 m wide. It probably
represents an extrenely old populatlon of one of the other lanceolate
etitpttos, but so far exceeds lhg narlnun recorded lengths for any specles
other ttrar:r efftptto shepardiana (I. Lea, 1834) of the Altanaha River
drainage tha-m ilEryreferabre to any of then (taxononic
probleis sith the lanceolate elliptlos are great, as dlscusggd.gnOer g.

broducta and E. flsherlana, above). llo snall laneeolate elliptios can be
ForxrdT; me areiffia-ng that reproductive success of this taxon is
being iryaired. gfforts shoutd be nade to deternine the identity of this
taron beiore the reminlng individuals ln the population die out.

Pleurobena oviforne (Conrad, 1834)
TENT{E.SSEE CLT'BSHELL

Ortnann (1918) dld not find this specles in lforth Carollna during his
surveys but records observing specinens of this species in Bryang tJalkerrs
colleltions from the French Broad River in Asheville. It is quite
posslble that the species has been extlrpated fron the stafe, howevert
lurvey work in western llorth Carolina has been so linited that a
definibive statenent regarding its stabus cannot be mde.

Pleurobena sp. (Llttle Tennessee River drainage)
l[0 col,lHot{ xAl,lE

firis taron is hrorm only fron specinens collected in the Little
Tennessee River in llorth Carolina. Evidence that lt is a taxon distinct
fron pleurobena oviforne (Conrad) is solely conchologicalr no soft-tissue
anary@ to date. Anatonical analysis and additional
surveys for thls taron are greatly needed.

Alasnidonta p. (Upper Yadkin River systen)
lilo coilHoN lIAl.lE

Ttris taxon is lmonn only fron one set of valves fonnd on a sandbar in
Dgtctrnans Creek ln Davie County. Its placenent ln the genus Alasnidoqta
ls hypothetlcal as no soft-part anatony has been aeen. In shell outlinet
thlclness, ild shape, this taxon greatly resenbles A"o9oTt=t" cataragta;
however, it bears dinlnutlve lateral teeth. llenbers of the Senus Ano9onta
have neither pseudocardinal or lateral teeth. Additlonal specinens of
thls taxon are greatly needed to clarlfJr lts taxononic status.

Epioblasna capsaefornis (I. Lea, 1834)
OYSTER I{USSEL

fire only lmown report of this species fron lforth Carolina is from
Ortnann (1916). He notes that this species [is very abundant in the upper
Tennessee drainage, all over reglono, ild notes specLnens fron Bryant
Halkerrs collection taken fron the French Broad Rlver at Asheville. Ilue
to the sensitivlty of bhe Epioblasna to pollutantsr lt ls very unlikely
that lt occurs rn tne rrend-Effifr'lver today. Survey work shoutd ue
conducted throughout the region to. deternine lf this specles still occurs
ln the state.
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Toxolasm llvidus (Raflnesque, 1831 )
PT'RPLE LILLIPIJT

Conrad ( 1838) lisbed rrtlarm Springsrr ( = Hot Springs on the French
Broad River) in l{adison County as a locale for Toxolasna Dullus. Orbnann
(1918) asslgned Conradrs (1838) Hot Springs speclnens to T. livldus;
however, 6s rrylles that he never examined the speclnens. In any caset
thls assertion was alnost certainly correct as Toxofasm pullus is not a
species of the Interior Basln. Johnson ( 19?0) notes the possiblllty that
tle specinena nay have been Villosa vaneuxenensis. Addltional survey work
wil1 be necessary to resolve tne status ana conflrn the identlty of this
taxon.

Villosa vibex (Conrad, 1834)
SOUTHERII NAIilBOT{

This species has been recorded in the sbate fron the tJaecanaw and
loner Cape Fear River drainages (Johnson 1970). However, Porber (1985)

did not fina tnis species ln Lake tlaccanaw, its previously recorded locale
in that basin, and Adano (in press) OiO not ftnd it ln the Greenfield Lake
drainage where it had been recorded previously. Of the reported North
Carolina locations, only Orton Pond remains as a possible sit'e of
occurrence. At best, lhis species ls rare in the state. Surveys to
deternine its status are needed.

lgrcsilis cogspicuus (I. Lea, 1872)
lfo coMl,oll lIAt{E

specinens of this taxon Here reported by tlalter (1954) fron the Neuse
River and recent specinens of what nay be this taxon are lcronn fron the
FIat River (J. U. Atdernan, pers. coml.) and upper Pee Dee (E. p. Keferl'
pers. com.). Johnson (1970) synonynized this taxon nith tgrygilis
radiata- (Gnelin), however, concLological characters of avai.}able specinens
appear aifferent enough fron the typical L. radiata to call this synonlrnql
into question. Coryarison of this taxon with !. radlata should be
perforned using soft-tissue analysis, including mlecular investigations.
ff it proves to be distinct, it is in even greater Jeopardy than L.
radiata in the state.

Lamsilis gp. (Deep River systen)
t{o c0!o'0N ilA}lE

firis taxon is lslown only from very nature (>40 years old) specinens
taken fron the Deep River and ls distinctive for its gry?t size. l{ean
shell length on I nates collected by bhe author was 144.5 m, with ninim.rn
and naxiurn shell lengths of 122 m and 165 m, respectively. l{ean shell
lengths on 5 fenales was 130.6 m, with nininrn and naxinrn shell lengths
of iOB m and 150 m, respecbively. Like aII ta4sillne species' it is
sexually dinorphic. No llving femles have been collected to date.
Except ior its great size, thls taxon resenbles Lamsilis car199a;-
however, Uhe naii'nrrn slze recorded for L. carlgsa by Johnson (1970) is 130
rm. Aecording to S. L. H. Fuller (pers. com.Jlsegtigned nantgl flaps of
nales rese&li those of Larcsilis splendida (Lea, 1838), a southern
species which has been reported Esffi,tr as the Santee-Cooper hlver
Gsin in South Carolina (Johnson 19?0). However, the shell of this
species is tess inflated than L. sDlendida and lacks the distinctive
angular posterlor ridge and etdvateO trnbos of that species. The shell
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bears sore resenblance bo that of Lamsllis ovata (SaY, 1817), a species

of the Inberlor Basin and St. t^awrence Rlver whictr was aecidentally
lntroduced to the Potonac Rlver basln (Johnson 1970). Ttris taron is

currently lmorn only fron a 20 nlle stretch of the Deep River (Cape Fear

ni"." Uailrn). Livdspeclnens of this taron have been found only in nid-

elrannel portlons of tire river, enbedded or lying on a grav9l a1td rubble

botton. No Juvenlles or smli adults of any larysillne nollusk have been

found 1n the area, indicating that reproductlon is being tnpaired'

Coqrehensive surveys of the Cape Fear River basln shoutd be undertaken to

deternine the total distrlbutton of this taxon and to locate evidence of

reproduction, if any. Electrophoretic and anatonical relationships to

otfuer farysiiine splcies should be lnvesttgated and, lf such analysis
proves this taxon lo Ue disbinct, a fornal description prepared' If

itrture work on this taron shons lt to be Lamsllis ovata or Lamsilig.

"pi."OiO", 
protection would still be in order as it nould represent the

oxilJ population of either species in the state'

Hedtpargue conradicus (I. Lea, 1834)
dffits-frdffitl

ttre onfy published record of this species fron bhe stabe is fron!I!ne 
only puDllEneq regf,rIJ ur ultl-' -'l,!gglgD IrvD vlrg gEYv .v

Ortnann (191e): He discussed the species under the slmonyn t{edi9ni9u-s.
piateofus and'stated that the species was fvery abnndantfr throughout the

u-pFffinessee River drainage and occurred in the Freneh Broad River up

tb'Asheville. This species nay well be extirpated frou the state but'

until additionaf survey work ii conducted to confirn lts status, cautlon

dlctaEes that, it be classified as undetermined'

Ptvchobranchus fasciolaris (Rafinesque, 1820)
KID}TEYSHELL

grtnann (1918) provides the only North Carolina record for thls

species. He discussLa tfre species gnder bhe slmonyn ElIiPFati?.
iisciotarts and stated that tt was rfwldely and unlfornly distributedfr in

Ef,ffip-per rennessee river basin but rrnowhere in great nunbersrr -. As with

the privtous species, Ptychobranchgg,fisciolaris nay be 9xlip3ted 
fron

trre state additionat'sflworr wtlt be necessary to establish ibs

staBus.

TERNESTRIAL T.IOLLUSTS

Distrlbution and habltat data for the fotlowing taxa have been

ertracbed principally fron Hubricht (1985) and Pl}sbry (1938-1947).

Indeed, no evaluation of ltorth Carollnaf s terresbrial rcllusks would have

Ueen posslble wlthout the namoth contributions of these researchers-

Habitat data is generally lacking or, lf avallable, so generally stated as

to be almst neaitngtess. Life history infornation is sinilarly

depauperate and, foi Ure nost part, has been onitted fron the accounts for

ftL site of brevity. Interested readers should consult the texts

rentioned above aia starting point for acquirlng such lnfornation'
llost of these species trivl Ueen classified as undetermined in'the

state due siryly to i lack of records. If no other reason for its

placenent rn bne undeternined category is given, this should_be the

assuned canrse. Sone of these species are lcnown bo be quite localized ln
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distributlon and concern for lheir welfare is probably wamanted. lflren
thls is krown to be the case lt has been so stated.

llany of the specles which follor are frequently overlooked-in the
field aul to their snall size, thereby skewing the perception of thelr
rarlty. As a way of indicatlng where this night be occuming, approxlnate
slzes of each taron are provided wlth its account.

fire goal of the following tert is to identif! which species are in
need of direcbed research. Distrtbution surveys, habitat delineationt
life hlstory lnfornafion, and assessnent of potentlal btrreats are needed
for all of the species which follow.

Hendersonia occulta (Say' 1831)
TJIDTH: 6-8 mCHERRYSTOI{E DROP

Ttris species has a split range, occurring in the unglaciated region
of lfisconsin and northern Iowa and in the Appatachian l{ountains fron
pennsylvania to lforth Carolina. It has been recorded in lforth Carolina
fron Catdwell, t{adlson, t{ltcheII, Ifatauga and Yancey counties. It is
normlly considered to be a calciphilic species and has been recorded fron
shady, Lunid sites on nountain-sides, river bluffs, talus slopes, and
ravlnes.

Thls specles is widely distrlbuted fron the nid-Atlantic north into
lfew England and westward to the Great Lakes region. In ltlorth Carolinar it
is tnown fron Brunswick, Camden, Craven, Duplin, Franklin, Johnston, and
llew ttanover counties. 'itre iryfied affinity for the coastal plain my be
erroneous as lt has been reeorded from mountainous areas ftrrther north.
It has been found in crevices of rotten logs and deep pockets of leaves in
moist woods,

CarLchiun exiguun (Say, 1822)
OBESE THORN

Vallonia pulchella (ltuller, 17'I4l
LOVELY VALLOIIIA

Gastrocopba pentodon (Say, 1821)
COI.IB SI{AGGLETOOTH

LEI|GTH: 1.8-2 m

tfIDTH: 2-2.5 n

LEI{GTH: 1.5-1.8 m

Ttris species has been recorded in North Carolina only fron
Northaryton County bub nay be mre comn in the state than records
indicate. l{orth Laroliniprobably represents the southern extent of its
range, as it is widespread in New England and the Great lakes states but
absent in the southeasb. tlhlle this species is also comon ln nuch of
Europe and Asia, it apparently native to North Aneriea, being found here
in Pleistocene deposits. Ttris is a species of grassy plaaes such as
neadows, lawns, and roadsides.

Ttrls calciphilic species has been recorded fron only Johnsbont
Halifax and Pasquotank tountles. It ls widely distrlbuted throughout the
east, with records fron Vermnt to Florida, rest to about bhe l00th
neridian. It is usually found ln dry woods and is nost easily found by
sifting leaf naterial and soil. Addltional collecting will' without
doubt, provlde nany additional llorth Carolina records.
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tlhlle thls species has been recorded from every state ln the
southeastern U.S., it is lmorm fron nost by only a handful of records. In
t{orth Carolina, it has been recorded only fron lfew llianover County. It is
krown fron dry calcarlous solls wlth sparse vegetatlon and should be
sought in thls habltat.

LEllGTtt: I .8-2.5 m
Ttrls species ls restrlcted to the coastal plaln of the southeastern

U.S., ranging fron l{orth Carollna to Texas. In North Carolinar it has

been recoiAeO fron Brunswick, Carteret and Craven counties. Specific
habitat requlrenents are nnkrown. It has been recorded fron disturbed
open arerur, fogs in woods, and on the r.rnderside of palnetto leaves in
snarys.

Vertlgo bollesiana (8. S. llorse, 1865)
LEI|GTH: 1.5 mDELICATE VERTIE,O

16is species occurs principalty along the Appalachian l{owttains fron
l{aine to tlortfr Carolina but is generally rare except ln l{aine. fite slngle
Jackson County record represents the southern linit of its lmonn
distributton and is the only reeord fron North Carolina. This species has
been recorded fron leaf litter and under bark in hardwood forests and fron
freshwater narshes. Addittonal surveys should be undertaken to further
define lts range and abundance in the state

Gastrocopta procera (e'ouldr 18110)
T|II{G ST{AGGLETOOTH LEIIGTH: 2.2-3 w

LEIIGTH: 1.4-1.8 m

LEIIGTH: 1.7-2.0 m

ggstrocoota gpicola (Say, 1821)
TAPENED SNAGGLHfOOTH

Vertigo niliun (Gou1d, t8lt0)
BLADE VENTI@

This species is widely distributed in the east but in llorth Carollna
is known oniy fron Brunswick and Beaufort Countles. It is usually found
in wet placei but has been found in leaves in upland woods after rain.
Llke Gastrocopta rupleola, ib has also been fomd uderneabh palnetto
leaves.

Vertlgo oralis Sterkl, 1898
PAI.T,IETTO VERTICO

Ttris is a southern species shich runs along the coast as far north as
liaryland. In lforth Caro1ina, it ls hrorm only fron Beaufort and Canden
couirtles. It 1s usualfy found ln lon, web noods. Fornerly considered to
be a subspecles of V. rugosuta Sterki, 1890.

Vertigo parvula Sterkl, 1890
ffinnT-nfrco LEIIGTH: 1.4-1.6 m

Hubricht (1985) does not record this species fron lforth Carolina;
however, pilsbry (1948) refers to a comrnication with Dr. Vlctor Sterki
in wtrlch the hlter nentloned eollecllon of the specleg sin the nountalns
of North Carolinart by A. G. tletherby. llore precise location infornatlon
is not avallable. Ttrls is one of the rarest vertlgos, belng lcrown
prlnarily fron Virginia, wlth single records also ivailable for Teirnessee
anA Onfo. Ib ls found in leaf tltter ln upland troods.
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Vertigo ventricosa (E. S. Uorse, 1865)
f f i  LB |GTH:1 .7 -2m

A resldent prinarily of l{ew England and the Great l.akes arear this
species also occurs in the Appalachians south to l{orth Carollna. It is
known fron the state only fron Jackson County. Its habitat appears to be
variable, havlng been recorded fron rnarshes, wet woods, ild upland wOods
in leaf lltter.

Ttris species is widely distributed throughout the east but appears to
be absent fion the southeastern coastal plain. Itlorth Carolina records are
linited to sites in l{cDowell and Rutherford counties, Specinens have cone
fron leaf litter in neslc woods, talus slopes and ravines. Pilsbry (1948)
refers to Norbh Anerlcan specinens of this species as g. edentula
(Draparnaud, 1805), a species of Palaearctic distribution. Considering
the lforth Arbrican taxa a separate species, Hubricht ( 1985) refers to bhen
as g. simlex and speculates that the taxon, uut presently understoodr @J
actually be two or three species.

Colnnella sllDlex (Gould, l8lll)
HIGH-SPIRE COHHil

OxyloE effrrsa (Pfeiffer, 1853)
COASTAT PTAII{ AI.IBERSTIAIL

Succinea indiana Pilsbry, 1905
XERIC AI,IBERSTAIL

LSfGTH: 1.8-2.5 m

LENGTH: 10-19.5 m

LEITIGTH: l0-l l m

True bo its comon nane, this species is probably linited bo the
coastal plain in our area. It ranges along the coasb fron lfew Jersey
south to Florlda, where its range broadens to cover essentially the rhole
peninsula. In lrlorth Carolina, it has been recorded only fron Chowan and
New Hanover counties. Like most anbersnails, it should be sought on
vegetation or on the ground |n low web areas such as pond mrginst
ditches, ebc. (l{ote: Proper identification of ambersnai}s is very
difficult, requiring investigation of both the genitalla and the radula.
It should also be noted thab, in spite of the rapid advances in ambersnail
classification grhich have been mde in thls century, systenatic
rearrErngenent can still be expected to follow any investigations using
electrophoretic evaluation neasures. )

Succinea forshevi I. Lea, 1864
LEIIGTH: 12-16.8 mSPCITTED AI,IBER,SNAIL

In the Past, thls taron has been separated fron, and qmonynized
with, S. concordialls_ C,ould, 18t18 and S. witteri Shinek, 1913 by various
authorf, lmmely dhtrlbuted in Etre central portions of the U.S. but
is lmown fron llorth Carollna only by a single record from Beaufort County.
It is nornally fowrd on streernhanks and erposed portions of gravel bars.

This species is wldespread easb of the Rocky ldotmtains but records of
occurrence are few. In North Carollna, this specles ls lmorm from Cravent
Cunberland, Robeson, ad Scotland counties. Unlike other Succineidsr it
is usually found in sunny areas on dry ground. Although Pilsbry descrlbed
this taxoir, ln later yeais he eonsldeieO ft slmonlmotrs wlth l. ?urba Lea,
1846 (pilsbry 1948). However, tlubrlcht (1985) followed Pilsbryrs earlier
interpretation.
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Succinea unlcolor TrYon, 1856
LEIIGTH: 9-12.2 mSQUATTT A}IBERSNAIL

firls ls a snail of the deep south, extending from east Texas to
Florida and up the coast to North Carollna, where lt ls lrrown only by
specinens fron Chonan and Perquinans counties. It is probably nore comon
tiran our records indicate. Its prefemed habitat ls narsh fringes of
lakes or streams

l{oviqqcc:!4ga ovalis SaY, 1817
LEI{GTH: 14.2-16.5 wOVAL AT.IBERSilAILar.lBERSilAIL LEIIGI'H: l4.z-lo.' l

fire oval anbersnail ls a species of l{ew England and the Great Lakes
stabes which ertends into North Carollna down the Appataehian l{ountains.
It is Inorm ln the state fron ldadlson, Snain and Yancey counties and one
aberrant record fron Bald Head Island ln Brunswick County. It is nornally
found near rater but has been found assoeiated rith Helleborne plants
(Veratrun sDD.) on nountaln-tops. l{ost texts dlscuss thls species as a
nffi;F IlhE genus Succinea Draparnaud, but Hoagland and Davis ( 1987)
re1ega ted i t t o t t r e@Pi l sb ryon thebas i so f so f t - t i s sue
analysis.

The t{orth Carolina population of this taxon was fornerly believed to
be N. chittenangoensis Pilsbry, 1908. An electrophoretic survey of hrown
popilra@cies disclosed that the singre tforth carorina
population ab Stratton Gap in Grahan Cognby was probably a newt
undeseribed taxon (R. Biggins, pers. com. ). However, Hubricht (pers.

com. ) doubts these findlngs and the issue is still unresolved.
Deternining the proper systenatic placenent of this taron should be given

hlgh prlority. No connon name was assigned to this taxon by Turgeon et
afl (ig8A). The eotwtn nane glven here refers to lts only known place of
occurrenee.

Novisucclnea gp.
STRATTOI{GAP A.IIBEBSUAIL

CaBlnella hubrichti Grim, 1960
S}IOTIHILL AI{BER^9IIA IL

LEI{OTH: 19-23 m

LEIIGTH: 6.5-9.3 m
fire species is knorm only fron the outer coastal plain of ldarylandt

Virginla, and the Carolinas. The species is-Erown in the state from a
sinlfe record in Beaufort County. Grim (1960) obtained specinens I'anong

wet leaves and cypress needles on mrd near [a] snall creekrr.

Catinella pugllator Hubricht, 1961
T{EEDPATCH AI,TBENSilAIL LEI{GTH: 10.3-13.2 m

fire weedpatch anbersnail ls lmown fron only six locallties in the

U.S.;2 countles ln A1abana, l county in Georgla, 2 counties in_South
Caroilna, and a single collectlon fron Cumituck County, l{orth Carolina
(type foiaffty). Based on these records, the species appears quite rare;
noilver, it nay be nore wldespread than records indicate. It is known
fron the mrglirs of bracklsh and freshrater mrshes, a habitat which is
fairly aUnndant ln the state. Additional survey work for this species
should be given high PrioritY.
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Philosvcus flenrolarls Raflnesquer 1820
HIIIDI!|G I'IANTLESLUG LENGTH: 50-100 m

IIIDTH: 1?-19 m

T6is specles is found in nountainous habitat fron l{ew Ilaryshlre to
northern Georgia. It has been taken at elevations above 51000 feet. In
North Carollna, it has been recorded fron Avery, Gralnm, Swain, and Yancey
counbies. Fowrd in woods under loose bark and crarling on leaveS or
smoth-barked trees during $et weather or at nighB.

Philouycus vlrginicw ltubrlcht, 1953
ff i  LEItIGfiI :5o-loom

Ttris species has been recorded prinarily fron Vlrginia (8 connties)
with reeordl of occumence in tlest Virginia and Tennessee ( 1 county each).
It is known fron llorth Carolina only by a collection fron Silerrs Bald
l{ountain (e}evation 5400 feet) fn Uacon County (Ttronpson, 1981). It should
be sought in forested areas under loose bark or crawling on snoobh-barked
trees at night or in wet neather.

Pallifera dorsalis (A. Binney, 1W2)
f f i  LE I IGTH:6 .5 - |8m

This species is widespread in llew Engtand and the Great lakes states
but is lmown in llorbh Carolina only fron Caswell County. It is knom fron
leaf litter in woods, under bark, in the soil under decaying logsr and has
been found clinbing trees.

Anguispira nordax (Shuttleworth, 1852,
APPALACHIAN DISC

This specles is endenic to the southern Appalachians having been
recorded from Yirginla, tfest Virglnia, Kentucky, Tennessee, North
Carolina, and Alabana. In llorth Carolina, ib is lmolrn only fron Bunconbet
Jackson, Swain and Yancey counties. Ttris species is lmown to hybridize
with Anguispira alternata and A-. strgggvlodes. It associates with then in
a var@uding- areas aiound logs, sttlrys and rocks ln
woods. t{atker and Pilsbry (1902) noted an affinity for basswood and tulip
tree logs. It nay be l4lre coulon than our few records lndicate.

Discug cronkhibe! (lilewconb, 1865)
tfIDTH: 5-6.7 mFOREST DISC

This ls a northern species, ranging fron lfew England through the
Great take states inlo the Dakotas. It cones down bhe Appalachian chain
into western Virginla. It is known in t{orth Carolina only fron Guil-ford
County. firis is bhe southernnost record for the species and nay represent
an htroduced or relict population. It is nornally a species of wet
areas, lncluding neadows and nargins of mrshes; howeverr it has
frequently been found ln urban areas.

Discus nlgrinontanus (Pllsbry, 1924)
I{IDTH: 7-8 mBLACK }IOUITAIT{ DISC

Ttris species has a split rzrnge, occurring ln the Ozarks and in the
southern Appalachians. In Norlh Carolina it is lorown fron Ashe, tlatauga
and yancey- bonnties. It is usualty found in rocklr upland woods wittr ttrin
Ieaf lltter.
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Rrnctnn blandianr:m Pilsbry, 1900
BROtflil SpoT llIDfH: 1.1-1.3 m

Ttris species is hnom infrequently fron the southern Appalachlans and

fron lforth barolina by a single record fron Yancey County. It ls found in

deep leaf lltter. Ttris species and the two followlng are probably

fre'quently overlooked due to thelr snall size and, thereforer EX be nore

comrn than our records indlcate-

Punctun ninutissimrn (I. Lea, l8ltl)
f f i  I r rDrH:1.1-1-5m

Ttrls specles is nldespread east of the l0oth nerldlan with records

krorm fron vlrtually every state fron l{aine to Florida west to the Dakotas

and Texas. Hogever, in t{orth Carolina it has been recorded only in Avery

and Mltchell cowrties. Ttris species can be obtained by slfting dary

leaves i.n hardwood forests and can also be found under the rotten bark of

beech tree and in large m.rshroons.

Punctun snithi l{orrison, 1935
LAI,IELLATE SPOT

Ttris specles is easily recognlzed as it is the only one within the

genus Punetr.u to possess an apertural tooth. Ttris species ranges fron

tide$ater areas o-f Ure nid-Atlantic staBes nest to Kentuc\r, Tennessee and

norttrern Alabana. In North Carolina, it, has been reeorded only fron

caswelt county. It should be sought in deep leaf libter.

Glmhvalinia cunberlandiana (G. H. Clapp, 1919)
HiLL- 

- 
HIDfiI: 2.7-3 M

Ttre hill glyph is found in the Appalachians fron liaryland south to

Alabana but 1s-6brm fron llorth Carollna only from Avery, Bunconbe, Grahan

and l{acon counties. Ttrls species ls usualty considered a calciphile but

Pitsbry ( 1946) notes that it has been taken on the sumits of

noncaliareous hills. It is usually found ln dary leaf litter and trumrs ln

ravines, sinks, or rockY hlllsldes.

Glvphvallnla luticola Hubricht, 1966
ffinnoneo clypE- lfrDlIH: c. 5.7 m

Ttrls specles occurs fron llen Jersey south and wesB to Oklatrona- It

is knonn in trlorth Carollna only fron a single Scotland County record- It

ls probably nore comon than records indicate. firls is a species of

forlsted wlttands and it should be sought tn floodplain areas during wet

weather.

Glyphvalinia urnblllcata (Singley, in Cockerell, 1893)
TE1AS c1,rpH llIDltH: tl.5-7.5 m

Thls specles has spllt range, wlth strongholds in Teras and Florida.

It ranges up ttre eastern seaboaid to llorth Carollna where it reaches the

northein extent of lts range. It is tnown ln l{orth Carolina fron

Bnrnswlek and ltew Hanover eountles. It is usually found near streans

under leaf lltter and logs.

t f IDTH:  1 .1 -1  .2  w
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ilesomhix latior (PitsbrY, 1900)
BROAD BTIITOI{ TJIDTH: 22.5-28 m

ITIDTH: 4.8-6.2 m

Ttre broad button is endenic to the southern Appalachiansr occuming
in lforth Carolina, Tennessee, Georgia, 6nd Alabarna. In North Carollna it

is lrrown only fron ldaeon and Swaln counties. It is found under leaf
litter on forested hiltsides. Conflrmtion of hrown locales and searchlng
for addibional populatlons in the state should be given high priority.

l,lesomhix pilsbrvl (G. H. Clapp, 1904)
f f i  t r rDrH:16.8-27m

firis is a snail of the south, occuning fron l[orth Carolina south and
west bo l{lssisslppi. In North Carolina, it bas been recorded only fron
Anson and Stanly tounties. It has been fonnd under leaf litter of upland
woods and flood plalns as well as ln gardens and waste places in urban
are:ur.

Paravitrea capsella (Gould, 1851)
DII{PLE SUPERCOIL

This taron is the subJeet of systenatic debate and, due to
uneertainties surrounding its identification, precise delineation of its
pzrnge is lqossible (see species account for Paravigreg lacteo4enF) - It
is 6urrentfy Uefieved to occur in the soubhern Appalachians and the
nidwest. North Carolina records for what is believed bo be this taxon
exist for Cherokee, Clay, Grahan, and Snain counties. lfiGhout
reevaluation of ttris tax6n using soft-tissue anatonql and electrophoresist
its precise status in the state cannot be determined.

Paravitrea nrltidentata (A. Binney' 1840)
tfIDTH: 2.5-3 mDE}ITATE SUPERCOIL

The dentate supercoll ranges fron lfew England and the Great Lakes

area south through lne appatachians to Alabarna. In l{orth Carolina, it is

lmown fron Ashe, Avery, Gdison and Yancey counties. It is found in deep
leaf libter ln woods.

Paravitrea reesi l{orrison, 1937
ROUID SUPERCOIL t l IDrH: 3.1-4.7 m

Thls species has been recorded only fron 10 counties; I in North
Carolina, 5 in l{est Virginia, 3 in Virginia and 1 ln Tennessee. In lforth
Carolina, lt ls Lmown only fron tlatauga County. It is hrown fron rlver

bluffs and ravines where tt is found under noist leaf lltter or rocks-

Due Bo lts apparent rarity withln ibs range, additlonal searches for thls

species should be given PrioritY.

Ventf!4eng acerra (J. Lewis' 1870)
I | IDTH: 12.6-18.4 mGLOS.SY DOI,IEI IAJITI}

Ttris baxon ls endenic to low elevatlons (<2000 feet) of the southern
Appalachians and has been recorded fron 9 lforth Carolina counties: Averyt

Cllrofee, Ctay, Graham, Halnrood, Jackson, l'lacon, Swaln, and Yancey. Tttis

taxon is-considered status-undeiernined due to uncertainties regarding its

taxonomic relationshlp nith Ventridens demissus Binney. V. acerra'is
usually taken fron rocklt wooded areas ln leaf litter.
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Ventridens collisella (Pilsbry, 1896)
SCTILFN'RED DOI,IE t l IDrH: 8.4-9.6 m

This species is a southern Appalachlan endenic, ranging fron lfest
Vlrginia anO Virgtnia south through the nountains to Alabarna. It is
included ln this report as a part of North Carolinats fauna on the basls

of one specinen collected by J. H. Ferriss fron l{t. l{itchell, reported by
pilsbry itg4$l. Pllsbry nas hesitant to include it as a part of l{orth

Carotlira's farma OecausL it was not nentioned by Bryant tlatker (who was
one of Feglssr coryanions) ln a subsequent report of the collecting trip
(galker and Pilsbry 1902). Indeed, his caution seenst wamanted as the
species stilt has not been recorded fron l{t. }litchell to this date-
Rlgardless, given the range of this species and coltectlons of it fron 6

colnties whfcn border the state, its ultinate discovery in lforth Carolina
seens assured. fire species ls calciphillc and usually occurs in leaf
litter at low elevatlons.

Ventridens denissus (A. Binney, l8lt3)
t f IDTH: 7.5-11.4 mPENFORATE DOI,IE

The perforate done ls a southern species, extending fron its
stronghol-O in ttre niddle GuIf states north through the Appalachians bo
south6rn pennsylvania. In l{orth Carolina, it is krown only fron Bunconbe

and Grahan counties. It is found ln teaf litter on forested slopes'
ravines, and flood plains and has also been fonnd in urban areas.

Ventridens lawae (W. C. Binney, 1892)
ITIDTH: 7.8-9 mROT'}JDED DOI,IE

This species occurs from Virginia and Kentucky south to Alabana
through the mr.rntains. In l{orth Carolina, it has been recorded fron

Averyl Clay, Henderson, l{adison, ild Transylvanla connties. Found in

wooded areas in leaf litter and around logs.

Ventrldens ligera (Say, 1821)
ffigos-n DolG- 

-' 
IfTDTH: 11-15.6 m

This varlable taxon ls widespread, ranging fron New lork southwest
through the nldwest and Appalachians to Kansas and t{ississippi. In llorth

Carollna it is known fron three countles ln the nountains (Haywoodt

Jackson, and l{acon), two counties in the southeast (Brunswlck and l{ew
ttanoveri and a clusier of counties in the northcentral portion of the

state (iaswetl, Johnston, lrlash, Rocklnghan, lfake, and tlarren). Ttrese
highly-reglonaiized oceurrences in apparently varying habitall T. curious

anl cirrrently unerplainable. Additional lnformtlon on the distribuBlon
of thls species ln the state is greatly needed. It ls a species of open
grassy places but it has been taken ln low woods.

ventridens suDDressus (SaY, 1829)
t f IDTH: 5.4-7.8 mFLAT DOIIE

There are nunerous records of this species fron southern New York to

southcentral Virginial however, a single collectlon fron Stokes County
constltutes the 6nfy record of the species ln lforth Carolina. It should
be sought in leaf titter of upland woods ln the northern piedrcnt iortions
of the state.
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Striattlaa ferrea E. S. Irlorse, 1864
BLACK STRIATE tfIIlTH: 2.5-3.4 m

Ttris specles ranges from lfew England to the Great [akes states
southward through the rcuntains into l{orth Carollna and Tennessee. In
lforth Carolina, it ls lnown fron Gralram, llalnrood, l{cDowell, l{itchellr and
lfatauga countles. It is found in dary leaf litter ln upland foresbs.

Euconulus chersinus (Say, 1821)
m HrvE t{rDTn: 2.4-3.4 m

Thls southern species is known fron North Carolina and Tennessee
south to Mississippi and Florida. fBs occurrence in l$orth Carolina is
documented by only t Brunswick County record but it has been docunenbed
from several Tennessee counties whlch border the state. Ib should be
sought ln noist leaf litter.

Euconulus dentatus (Sterkl, 1893)
IIIDTH: c. 2.4 mTOOTHED HIVE

Ttris is a broad ranging but infrequently collecBed species. Its
range extends frou Pennsylvania nest to l{issouri south lnto bhe coastal
plain of Louisiana. Records are rare for the southeastern sbates, with I
record fron l{orth Carolina (Caswell County), 1 fron South Carolina, and 2
fron Georgia. It is probably nore co@on in the southeast than bhese
records indicate. It, should be sought in denp leaf libter early in the
sprlng as adults die in April.

Eucggulus flrlvrrs (Ituller, 1774)
f f i  HrDrH:3.1-3 .4m

Ttris holarctic species occurs in the U.S. fron l{ew England west to
the Great Lakes states south in the Appalachians to Georgia. In lforth
Carolina, it ls hrown fron Avery, Transylvania, and Yancey counties. Its
habitat is noist leaf litter on slopes and ln ravines and is usually
obtained by sifting leaves. It is sonetines found in the drift debris of
creeks and rivers.

Guppva sterkli (Da11, 1888)
BRILLIflTT GRAXT'LE I f IDIH:  1.2-1.3 m

Ttris taxon is nidely distributed, ranglng fron lfew York to Iowa south
to Louislana and Florida. In lforth Carolina, lt is ktown fron specinens
collected ln Avery, l{acon, l{itchell, tlatauga, and Yancey counties. Tttis
species ls alnost certainly overlooked with great frequency due to its
very snall slze. It should be sought in rcist leaf litter. llo eomon
nane nas assigned to this taxon by Turgeon et aI. (1988). fire one offered
here was derived from the description of the type and the conuon cognonen
applied to the genus.

Euglandlna rosea (Ferussac, 18tg)
R&SEY TIOLFSI{AIL LEIIGTH: 50-76 m

Ttris remrkable snail ls an lnhabitant of the deep south, ranging
through the gulf states fron Texas through Florida and up the coast to
t{orth Carolina. A population fron the }lorehead City area in Carteiet
County constitutes the only lforth Carolina occurrence for this species.
Ib has earned the nane wolfsnall through its mltusclvorous habitst
apparently using a well-developed sense of snell or vision to locate lts
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Eerrestrlal rclluscan nelghbors whlch lt abtacks with zurprising speed and
feeds on voraclously. Iti large, elongate, spiral shell and elongated
crescentic lips nafe tnls snail unnistakable. Llke nany predators tt is

varlable in lts habltats, having been recorded fron forested and grassed

habitats as well as in gardens and around houses. It should be sought
wherever good populallons of landsnails ocaur ln the southeastern corner
of the state.

Stenotrera barbigerun (Redfield' 1856)
FRIT{GED SLINOUTTI

firis species occurs ln the nountains
Carotina and Alabam. In llorth Carolinat
Clay, and Gratran countles. It is found on

Praticolella lawae (J. Lenlsr 18?4)
APPALACHI AI{ SCRT'BSITAIL

IIIDIH: 8.7-10 m
and piednont between North
it ls lnown only fron Cherokeet
logs in forested areas.

Stenotrem fraternum fraternum (Sayr 1824)
pffi-'rETtnotmr lfrDTH: 7.8-11.4 m

This taxon ranges fron llew England weet to about the 100th reridian'
south to norEhern Alabana. In l{orbh Carollna, ib is known fron Caswellt
Cherokee, Colunbus, Davidson, and Rockinghan counties. It should be

sought in leaf litter and around logs in upland forests. l{o comon name

was assigned to this taxon by Turgeon et a1' (1988)' Ttre nane given here

nas deriied from the type localiby and the cormn eognoren applied to the
genus.

Stenotrena fraternum
CI{EROKEE SLITI,TOTITH

nontanum Archer, 1939
I I IDTH: 10.5-11.4 m

Ttris taxon has a restrieted range, being found only in the southern
Appatachians. l{ost of lts range occurs in six nountainous North Carolina
cbgnties: Cherokee, Clay, Graham, Jaekson, l{itchell, and Swain. Due bo
its restrlcted range, addltlonal infornation will necessary before a
deternination of its status can be nade. It has been fonnd in leaf
litter, on logs, and under stones in dry oak-hickory forests bebween 20001

anO 3OOOt. G with the above species, no comon nare HEut assigned to bhls

taxon by Turgeon et al. (1988). Tlre name given here honors the Cherokee
Indian ifation, which people the land around its bype locality (Snokenont'

Swaln County), ild uses the comon cognonen applled to the genus.

Stenotrem pilula (Pitsbryn 1900)
tlIDTll: 5.7-6 mPIGI,ff SLITHCIMISLITHCImI rlD.rx: ,.._o M

Llke the prevlous taxon, this specles is restrlcted to the southern
Appalachlans airO will require addltional infornatlon before a supportable
s-titus deterninatlon can be nade. It is lg|onn in North Carolina fron

colleetions ln Gratram, Halnrood, Henderson, l'lacon, t{adlson, l{cDowell, Polkt

and Swaln counties. Its habltat is hown to lnclude leaf litter and areas

under logs on dry, forested hiltsides.

ttIDTlf: 5.7-5.1 m
The Appatachian scrubsnail ranges northeast fron l{obiler Alabamt

lnto soubhnestern North Carolina, where lt has only been recorded from

Clay Cormty. It occurs in open pine woods and clearlngs, usually on sandy

soil .
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l,lesodon andrewsae tf. G. Binney, 1879
ff i  t frDttH:21.2-38.7 n

firis thin-shelled and variabte taron is restricted to high elevations
of the Appalachtan l{ormtalns from Pocahontas County, tfest Vlrginiar sorrth
to western lforth Carolina. It is lmown fron 11 of our nountain countles:
Caldwell, Grahan, Halnrood, Jackson, l{acon, l{adlson, }litchell, Swaint
TranqTlvania, tlatauga, and Yancey. Due to its restricted range and
occumence at high elevations, it ls subJect to direct and indirect
iryacts fron habitat fragnentation and acid rain. firis taxon ls
particufarly interesting due to its extrene variabifity and nore than one
ipecies nay actually be involved. Six forms have been noted on Clingnans
Oone atone. fire hatmts of this taxon are also variable. Pilsbry ( 1900)
reported finding it in a variety of places lncluding densely !9od.d areas
near logs ana sitcfs, in weeds and on trees to several feet off the
ground, and under bunches of noss on tree trunks.

l{esodon aDpressus (SaX, 1821)
f f i  I f IDTg :13 -19 .5m

This species extends wesb-southwesb fron the Delnarva Peninsula to
eastern Tennessee and Kentuc\r. It is hrown ln North Carolina fron
collections nade in Alexander, Caswell, Rowan, Stokes, and Tilkes
counties. It probably occurs throughout the western half of the state
but, without additional records, no rellable deternination of its status
can be nade. It should be sought in rocky areas, along river bluffsr and
along roadsides. It has also been found in urban settings.

l,{esodon christyi (Bland, 1850)
GLOSSY COVENT

This species occurs principally in the Carolinas, ranging fron
southcentral Vlrginia to Augusta, Georgia, west to eastern Tennessee.
Records of occurrence are spotty throughout thls ranger with the naJority
being fron North Carolina. It has been recorded ln over a dozen counties
in the stabe, with nost being ln the southwestern nountains and foothllls.
It has been iaken in leaf liiter of oak forests. Iltrlle this speeies is
probably secure ln the state, npre precise habitat and distributional data
are needed before this can be verified.

Mesodon wheatlevi (Bland, 1860)
ff i  t lrDrH: 13.2-16.4 m

The l{esodon wheatlevl specles coryIex is restricted to the southern
Appalachlffiit[ ttr f of its range occurring in the Srckies. It is
fci-orm fron 12 western lforth Carotina countles where lt occurs above 21000
feet under logs, rocks, and in leaf litter. firis species corylex includes
llesodon clingnanicus (see species account for that taron) and, possibly'
severaf other taxa. Sone of these nay be distinct species, but additlonal
naberial is needed for examinabion before a deterninatlon can be nade.

llesodon elevatus (Say, 1821)
f f i  

- '  
TrDrH: 19.8-26.3 m

Ttris species occurs prlmarlly in the nidwest, extending fron the
Great Lakes west to Oklahona, south to northern lllssissippi and Alabanar
and east to western llorth Carolina and Vlrglnla. In l{orth Carolinar it ls

t f IDTH: 8.3-10 m
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lmorm only fron tliaywood, l{ltehell, and lfatauga eountles. It has been

found on rlver bluffs.

l{esodon nitchellianus (I. Lea, 1839)
ffieu cIbBffi l{rDrH: 15.3-17.2 m

Scattered records of bhls specles exist fron llew England west to the
Great Lakes states, south to tlorth carollna where it is lcrown only from

specinens collectd by H. Yan Devender in Hlckory llub Gorge in Rutherford

iognty. firis spectes- fs known fron neadows, flood plains and roadsides

durlni wet weatler and under leaf litter during dry periods.

l{esodon sayanus (Pilsbry, 1906)
ffi--l,lp-tgR tfrDfH: 19'4-27 m

Ttrls is a northern species which extends fron lfew England south

through the Appalachians to North Carolina where it has been recorded fron

Ashe, Avery, itadison, Ilatauga, and Yancey counties. It should be sought

in n6ist flif fitter or around logs ln forested arezut. lforth Carollna
populations of this species deserve close watching as bhey are on the

periphery of its range.

Triodopsis burchi Hubricht, l95O
prTtsrlvAilIA THnEETOCIIH IIIDTH: 8-17 m

Ttris species is restrlcted to the upper piednont in virginia and

North Carolina. It has been recorded fron 7 counties in the lforth

Carolina: Caswell, Davidson, Guilford, l{ecklenburg, l{ontgonery, Randolpht

and Rockinghan. It has been recorded fron teaf litter and under logs in

oak forests and ravlnes.

Trlodopsis nessana Hubrichlr 1952
f f i  l { rDTH:8- l4m

This speeies is resbrieted to the coastal plain of lhe_nid-Atlantic

states, tangtng fron Southaryton County, Virglnia south to Berkeley

Co*tV, SouEn darolina. Onfy a snall part of this speciesr range lles

outsibi of t{orth Carolina. tltrtle it has been collected in well over a

dozen counties in the state, lt is not frequentty for[rd. , It has been

collected in open slbualions such as along roadsldes, railroads, and ln

yards.

Triodopsis tennesseensls (tlalker and Pllsbry, 1902)
BTIDDED THREET@TH

Thls specles ls restricted to the southern Appalachiansr_with nost of

its range fyfng north of the Snoky l{or.rntalns in Kentucky and.Tennessee.

It is Imown 1n North Carolina onty fron t{adlson County. It is found rmder

logs and leaf litter on forested hlllsides and ravlnes.

Xolotrem carollniensis (I. Lea, 1834)
BHltlT HEmE IIIDTH: 19.2-23.1 n

The blunt wedge is a soubhern species, ranglng fron !ll!h Carolina

west to Arkansas aid south, excluding Florida. Records wibhin this range

are spotty. firis specles is tnown ln North Carolina from Anson and Union

countles. It has bben found under bark on old logs and near logs in both

flood plains and hlllsldes.
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Xolotrena denotata (Ferussac, 1821 )
VELVET T{EDGE TJIDTH: 19-25.6 m

Ttris species ranges from New England sest to the Great lakes states
and south through the area fron the Appalachlan t{ountains to bhe
llisslssippi River. It ls Inown in l{orth Carolina from records fron
Cherokee, Gralran, l{adlson, l{itchelI, and tfatauga counties. It ls usuaUy
found on or near logs on forested hillsides or flood plains.

lleohelix dentifera (A. Binney, 183?)
f f i  t l rDm:20-30 '5m

This species ranges fron l{ew England south through tlre nountains bo
llorth Carolina where it is hro$n fron specinens taken in Avery and llatauga
countles. It is found under leaf litter, and around logs and rocks in
hunid, forested areiut.

lltosona profunda (Say, 1821)
BROAD-BAIIDED FORESTSNAIL IIIDTH: 19-34 m

This species oecurs throughout the nidwest fron the Great lakes south
to Tennessee. It is known in l{orth Carolina fron t{adison and l{itchell
counties. Ib is found in leaf litter in forested areas, especially on
bluffs.
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INTRODUCTIOI'I

As a prelude to deLermining which species of f reshwater and teruestr ial
mol lusks in North CaroLina are in need of probect ion, the scient i f ic
commitbee defermined bhat i t  was necessary to develop a l ist  of  species
which have been documenbed to occur in the stabe. Development of a North
Carolina list of mollusks has been done only once for freshwater species
(Dawtey ,  196 i l  and once fo r  te r res t r ia l  spec ies  (Hubr ich t ,  1970) .  Due to
bhe mult i tude of taxonomic revisions which have occurred since these l"Jorks
and bhe avai labiLi ty of nev* distr ibut ional informaLion, these l isfs were no
longer considered adequate.

This checkl ist  of  f reshwater and terresfr ial  mol-Iusks of Norbh Carol ina
was compi led using l iberabure sources and fhe personal notes and col lect ions
of comnibtee members. The l i terature sources reviewed are contained in the
referenee sect ion provided at the end of the checkl ist .  Many specimens of
mol lusks are housed in museuns, universi t ies, and pr ivate col leet ions
around the country and their  review would no doubt expand fhis l ist .  Time,
however,  wi1led that ef fort  to future researchers.

Without doubt,  errors have been made in assigning or excluding some
species to this checkl ist .  Such ercors are unavoidabLe and exist  for
several  reasons. .Because of bhe spotty nature of l iberature records, a
general  lack of recent colLect ing, and rapidly changing environmental
condibions, di f f icul ty was encountered in debermining whether or not a
speeies shoul-d be considered fo be a part  of  North Carol inars fauna. We
br ied  to  ru le  l ibera l l y  in  th is  regard .  For  example ,  i f  a  spec ies  is
recorded from both Virginia and South Carol ina, we have assumed that i t  a l-so
occurs in North Carol ina even i f  no publ ished record for the state coul"d be
loca ted .  In  such cases , , the .spec ies  is  ass igned a  corun i t tee  sbatus  o f
I tProbablert .  In other insbances, determining which species reported in the
l i terabure are val id taxa and which are actual ly ecophenotypic forms of more
common species is impossible. Such taxa were discussed by the corrni t tee and
its colLecbive Judgemenb used in determining whether or not they should be
assigned species rank on the l ist .  Resolut ion of taxonomic probJ.ems is
beyond the scope and intent this l ist ;  however,  the reader should be aware
that they exist  and that,  once resolved, the distr ibut, ion (and hence the
abundance) of some species may be dramatical ty albered. Because of bhese
inherent uncertaint ies, this l ist  should be considered to be part  of  a
dynamic cont inuum, bui lding on the efforbs of others and, hopeful ly '
of fer ing researeh direct ions bo the future.

A diagram (Figure 1 )  of  bhe current higher classi f icat ion of North

Carol ina's freshwaber and terrestr ial  mol lusks precedes bhe checkl ist .
Nomenclabure for f reshwater mol lusks fol lows mult iple authors whi le for
ber res t r ia l -  mo l lusks ,  Hubr ich t rs  (1985)  work  i s  fo l lowed w i th  bub a  few
except ions. Undescribed species known to lhe committee have been placed in
bheir presumed genuses and noted as sp. Some of t'hese species may be
determined by future research to be ecophenotypic var iants of previously

described species. Their  separat ion at Lhis point is being made soleJ.y on
the basis of apparent ly dist inct ive concological  features.

Every species on lhe checkl isb has been assigned bo status categories
under several  di f ferenb ranking systems. Whi le sometimes confusing'  i t  is a
faeb of l i fe lhab di f ferenb ranking systems evolved out of bhe di f ferenf
needs of their  users and bhat al l  pensons interested in the conservat ion of
our dwindl ing resources should be famll ier wlth bhe sbrengbhs and weaknesses
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of each. Species which were bel ieved to be decl ining were assigned to a
staLus eategory under each of these ranking systems. This was done in order
to make the List  useable to the largest possible audience.

Only nabive species were evaluated by bhe committee. Introduced species
are included in the checkl ist  for the sake of conpleteness but ib is the
opinion of Lhe cormit tee that none of these species should receive
pro tec t ion  e f fo rbs .  The reason fo r  th is  op in ion  is  twofo ld .  F i rs t ,  few o f
the introduced species occur in l -ow numbers and their  populat ion increases
are usual ly made at the expense of our nat ive fauna. Second, f inaneial  and
manpower resources avai lable to conservat ion interests for habitat
acquisi t ion and managenent are present ly foo l imited to be shared with these

species. However,  research on introduced species should not be discouraged
as sbudy of these species may shed l ight on some of the possible causes of
the decl ines occurr ing in our nat ive fauna.

The status categories and def ini t ions used in assigning species to the
dif ferent ranking systems fol low. Ib should be nobed tha! the categories
denot ing ' rExt i rpated" and rrExt inctrr  status were used sparingly by the
commibtee. This is not a cause for thankfulnessl  rabher,  our cument sbate
of knowledge regarding the distr ibut ion and abundance of many of the species
on th is  t i s t  p roh ib i ts  the i r  use .  Some o f  the  "Undeterminedr rspec ies  have
not been col l -ected in bhe state for many years and the use of these
categor ies  may,  un for tunate ly ,  be  appropr iaLe.

COMMITTEE CLASSIFl CATI ON

This system was developed by the conmibtee for use during i ts
deve lopment  o f  a  s ta te  l i s t  and. in  de . l ibera t ing  bhe s tabuses  o f  the  spec ies .
I t  is retained here because of the information i t  provides on probable'
poss ib le  and in t roduced spec ies .  I t  has  no  }ega l  s ta tus .

Endangered (E) -  Species which are in danger of ext i rpat ion from North
Caro I  ina .

Threatened (T) -  Species which are I ikely to .become endangered in North

Carol ina in the near future.

Special  Concern (SC) -  Species which have signi f icanbly decl ined or have
restr icted ranges in Norbh Carol ina but do not 'yet warrent a more
res t r i c t i ve  s tabus .

Status Undetermined (U) -  Species which cannob be adequately assessed
due bo insuff ic ient information.

Common (C) -  Species which have wide ranging habitat  in the state and
can be easi ly found in that habitat .

Ext incf -  Species which can no longer be found in North Carol ina or any

other  loca le .

Ext irpated - Species which can no longer be found in North Carol ina but

st i l l  occur in other areas.
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Probable -
have not

Species which have ranges which encompass North Carolina but
yet been recorded for the sfate.

Possible -  Species which have ranges which approach North Carol ina and
may extend into i t  but have not been recorded in the state.

Introduced - Species which have been imporbed to North Carol ina and may
or rnay not be permanently establ ished as a part  of  the sfates fauna.

Subeategories -  Two subcategories were esfabl ished by the commitfee'

faSt" i" t"g and peripheral .  When appropriate, these subcabegories were

used in conJuncFion with major categories to clar i fy the reason for
placement of the taxon in bhat category. Restr icted (R) refers to
species that were determined to be of concern solely because bhey have
very  res t r i c ted  ranges ,  par t  o f  wh ich  occurs  in  Nor th  Caro l ina .  In
instances where addit ional threats to the species were ident i f ied'  this
subcategory was not used. Peripheral  (P) refers to bhose species which
have a large range which occurs pr imari ly oubside of North Carol ina bub
having a smal l  port ion of their  range extending into the stabe. When
th is  subcategory  i s  used,  the  maJor  ca tegory  (e .g .  Spec ia l  Concern)
appJ- ies  on ly  to  lhe  Nor th  Caro l ina  por t ion  o f  i t s  range.

NORTH CAROLINA ENDANGERED SPECIES ACT

Defini t ions ol  these cafegories were establ ished in the stabe endangered
s p e c i e s  l e g i s l a t i o n  ( N . C .  G e n .  S t a t .  1 1 3 ,  A r t i c l e  2 5 ) .  T h e  s t a b u s e s
assigned in bhis chectclist are lhose whieh bhe conunitbee will recommend to
the North Carol ina Wildl i fe Resources Commission for adopt ion. They have no

lega l  sba tus  a t  fh is  t ime.

Endangered - any nat ive or once-nat ive species of wi ld animal whose-Eont inued 
existence as a viable component of the State's fauna is

determined by bhe Witdl i fe Resources Comnission to be in Jeopardy or
any species of wi ld anirnal debermined bo be an lendangered speciesrf
pursuant to the Endangered Species Act (Federal) .

Threatened - any nat ive or once-nat ive species of
l ikely bo become-an endangered species within bhe

NORTH CAROLINA STATE MUSEUM OF NATURAL SCIENCES

This classi f icat ion system was devised by the N.C. StaLe
Natural  Sciences !o provide a neans of ident i fy ing decl ining
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wild aniural  which is
foreseeable fubure

throughou! al l  or a signi f icanb part  of  ibs range, or one bhab is
designated as a thneatened species pursuanb to the Endangered Species
A c t  ( F e d e r a l ) .

Special  Concern -  any species of wi ld animal nat ive or once-nat ive to
tffirEh Carolina which is deternined by the Wildlife Resources Commission
to require monitori.ng but may be taken under regulations adopted under

lhe  prov is ions  o f  th is  a r t i c le .

Museun of
species without



causing confusion with federal  or state designat ions which indicabe legal
p ro fecb ion .

Endangered - any species which is in danger of ext inct ion throughoub al l
or a signi f icant part  of  i ts range. This category is assigned only to
those baxa wh ich  have been l j . s ted  as  endangered by . the  U.S.  F ish  and
t . l i l d l i fe  Senv ice .

Threatened- any species which is l ike1y bo become an endangered species
foreseeable future bhroughout al l  or a signif icanb part of
This category is assigned only to those taxa which have

wi th in  the
i ts  range.
been l i s ted  as  th rea tened by  the  U.S.  F ish  and Wi td l i fe  Serv ice .

Vulnerable. Category 1 -  Comprises taxa for which there is substant ial
information on hand to support  the biological  appropriateness of
proposing to l ist  the species as endangered or threabened in North
Carol ina.

Vulnerable, Category 2 -  Comprises taxa for which current infonmation
indicabes fhab proposing to l ist  the species as endangered or
threatened in North Carol ina is probably appropriate, but for whieh
substant ial  data are not current ly avai lable to support  that proposal.
Further research is needed to cJ,ar i fy the status, and some taxa may be
found to  no t  war ran t  l i s t ing .

Vul-nerable. Category 3 -  Comprises taxa that have proven to be more
aU[nOant and widespread than was previously bel ieved and/or those bhat
are nob subJecb to any def inable bhreat.  Should further research or
changes in land use indicate signi f j .cant decl ine in any of these taxa'
they may be reevaluated for possible inclusion in Cabegories 1 or 2.
Category 3 species are usuaf ly those wifh marginal populat ions which
shoul-d be watched for changes.

U.S.  F ISH AND WILDLIFE SERVICE

The statuses provided on the l isf  are those which are ei ther being
appl ied by the U. S. Fish and lJ i ld l i fe Service as of bhe dabe of fhis
publication or are being recomnended by the committee as candidates for
federal  protect ion. Status review categories which are being recommended by
the committee are enclosed in parentheses. Rankings in this system not in
parentheses are already off ic ial .  U.S. Fish and I ' l i ld l i fe Service ranks are
being continually revised so the reader should contact the Service for an
updated l ist  i f  current information is important.

Endangered - any species which is in danger of ext incbion throughout al l
o r  a  s ign i f i can t  por t ion  o f  i t s  range.

Threatened - any species which is J- ikely to become an endangered species
t^r i tk l in the foreseeable future throughout al l  or a signi f icant port ion

of  i t s  range.
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ProDosed - a species which has been off ic ia] ly proposed for endangered
or threaLened species status.

Status Review - any species being considered for addibion to bhe l isf  of-endangered 
and threatened species. Species in bhis group are divided

in to  th ree  ca tegor ies :

Category 1 -  comprises taxa for which the Service current, ly has
subsbant ial  information on hand to supporb the biological
appropriateness of proposing to l ist  fhe species as endangered or
fhreatened.

Category 2 -  comprises taxa for which information now in possession

of t ,he Service indicates thaf proposing to l ist  the species as
endangered or threatened is possibly appropriate, but for which
conclusive data on biological  vulnerabiLi ty and threat(s) are not
current ly avai lable to support  proposal af  this bime.

Category 3 -  comprises taxa which are no longer being considered for
l ist ing as endangered or threatened species. Such taxa are included
in one of three subcategories depending on bhe reasons for removaf
f rom cons idera t ion .

3A. Taxa for whi.ch the Service has persuasive evidence of
ex t inc t ion .

38. Names that,  on the basis of currenb taxonomic undersbanding
do not represenb baxa meebing the Endangered Speeies Acbrs
def in i t ion  o f  "spec ies" .

3C. Taxa which have proven bo be more abundant or widespread bhan
was previously bel ieved and/or those thab are not subJecb !o any
ident, i f iable threat.  Should further research or changes in land
use indicate signi f icant decl ine of fhese baxa, they may be
reevafuated for possible inclusion in category 1 or 2.

NATURE CONSERVANCY

Nature Conservancy caLegories are bwo-biered, wibh both globaf and state
rankings. The format used provides the gJ-obal ranking f i rst  and the
s ta te  rank  second (e .g . ,  G2 lS1) .  The rank ings  in  the  l i s t  a re
recommendations by the corrnittee and may not be ranks which bhe Nature

Conservancy selects to assign.

Globa. l  rankings

G1 - Cri t ical ly imperi led global ly beeause of extreme rar i ty (5 or fewer
occurrences or very few remaining individuals or acres) or because of
fac to r (s )  mak ing  i t  espec ia l l y  vu lnerab le  to  ex t inc t ion .
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G2 - Imperi led globally because of rarity (6 to 20 occurrences or few
remaining individuals or acres) or because of some factor(s) making ib
vulnerable to extinction throughout ibs nange.

G3 - Either very rare and local throughout its range or found 1ocally
(even abundantly at some of i is locations) in a resbricted range (e.9.,
a single western state, a physiographic region in the easb) or because
of obher factors making it  vulnerable fo extinction throughout ibs
rangel  in  terms of  oceurrences,  in  the range of  21-100.

G4 - Apparently secured globally, though ib may be quife rare in parts
of i ts range, especial ly at the periphery.

G5 - Demonst,rably secure globally, though it  may be quite rare in parts
of  i ts  range,  especia l ly  a t  the per iphery.

GH - 0f historical occurrence throughout i ts range, i .€., formerly part
of the established biota, with ihe expecbation that ib may be
red iscovered.

GU - Possibly in peri l  range-wide but status uncertain I need more
information. NOTE: When uncerbainty exists, either the most 1ikely
rank and a quest ion mark (e.g. ,  G2?)  or  a  range (e.g. ,  GZG3) are used
to del ineate the l imi ts  ( range)  of  uncer ta inby.

GX - Believed to be extinct throughout range with virtual ly no
l ike l ihood that  i t  w i l l  be rediscovered.

Q - A i lQrr in a rank indicates that a baxonomic question concerning the
species ex is ts .

State jankings

51 - Crit icalJ.y imperi led in state because of ext,reme rarity (5 or fewen
occurrences or very few remaining individuals or acres) or because of
sone facbor(s) making it  especial ly vulnerable to exbirpation from bhe
staLe

52 -  Imper i led in .s tate.because of  . rar i ty  (6  to  20 occurrences or  few
remaining individuals or acres) or because of some factor(s) making it
very vulnerable to extirpabion from the state.

53 - Rare or uneomnon in state (on the order of 2' l  to 100 occurrences).

54 - ApparentJ,y secure in sbate, with many occurrences.

55 - Demonstnably secure in state and essential ly ineradicable under
present  condi t ions.

SH - Of historicaf oecurrence in the state, perhaps having nof been
verif ied in the past 20 years, and suspected to be sbil l  extant. Upon
verif ication of exbant occurrence, SH-ranked elemenbs would lypical ly
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receive an 51 rank. The SH rank is reserved for efements for which
some effort has been made to relocate occurrences.

SU - Possibly in peri l  in state but status uncertainl need more
information. N0TE: as in GU above.

SX - Apparently extirpated from state.

Q - A frQtr in a rank indicates bhat a taxonomic question coneerning bhe
species ex is ts .
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o
F i gure

Phylum

Class

Subc'l ass

0rder

Fami 1y

1. Higher classi f icat ion of the nat ive freshwater and terrestr ial  mol lusks of North Carol ina

l ' lo' l ' lusca
I

I
Gastropoda

I
I

I
Prosobranchi a

l l
l.lesogastropoda Archaeogastropoda

(Terrestri al )

Hel  i  c i  n idae

t l
(Freshwater)  (Terrestr ia l )

l l
Valvat idae
Vavipar idae
Hydrobi idae
Pleurocer idae

Pomatiopsidae

I
Pu I nonata

I
I

Basommatophora

t l
(Freshwater)  (Terrestr ia l  )

I
Lynnaeidae
Physidae
Pl anorbi dae
Ancyl idae

I
Carych'i idae

I
Stylormatophora

(Terrestr ia ' l  )

Cochl  icopidae
Va] 

' l  
oni i dae

Pupi  1 1 idae
Strobi  lopsidae
Succi  ne ' i  dae
Phi  lomycidae
Di  sc i  dae
Hel  i  codi  sc idae
Punct idae
L imac i dae
Zon i t i dae
He' l  icar ionidae
Hap'lotremat idae
Sp i rax idae
Po'lygyri nae

I
Bi  va l  v i  a

( Freshwater)

Uniono'ida Veneroi da

Unionidae Sphaer i  idae
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FRES]IIIATER IOLLUSKS

Rankino Systen

CI.ASS GASTROPODA
SUEC|jSS PROSOBRAIICHIA

ORIITR }IESOGASIROPODA

Fmily VALVATIDAE
Genus Valvata l , lu l ]er,  1774

Valvata bicar inata I .  Lea. 1841
Valvata tr icar inata (Say, 1817)

Fui'ly VMPARIDAT
Genus V'iviparus l,lontfort, 1810

Viviparus georgianus (I .  Lea, 1834)
Genus Cipangopaludina Hannjbal , 1972

C' ipangopaludina iaponica (von Martens, 1861)
Cipangopaludina ma1leata (Reeve, 1863)

Genus Campe'lona Rafinesque. 1819
Campe1oma crassulunr Rafinesque, 1819
Carnpeloma decisum (Say' 1817)
Campeloma geniculum (Conrad, 1834)
Campeloma limum (Anthony' 1860)

Genus Liop'lax Troschel, 1857
Liop'lax subcarinata (Say, 1816)

Fuily HYDROEIII}II
Genus Gi ' l l ia St impson, 1865

G i l l i a  a ' l t i l i s  ( I .  L e a ,  1 8 4 1 )
Genus Cincinnat ia Pi lsbry 1891

Cincinnat ia sp.* (Lake l laccamaw)
Genus Somatogyrus Gi'll ' 1863

Somatogyrus ( l {alker i l la) v irginicus l {alker '  1904

U
Poss ib le

Poss i b' le

Introduced
Introduced

U
c
U
U

c

(c2)

G3/5U
G3

G5/SU
G5/S5
G3/SU
G3/SU

G4lS3

G5lSs

G1Q/S1Q

G2lSU

G4

v3

v2scsc

A dash indicates the taxon was not ranked in the
* indicates an undescribed species or a formerly

deserve fu]l species rank.

system.
synonomyzed species the connnittee has reason to believe may
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Taxon
Rankinq Systen

Camittee State llCSll USFIIS Irrc

Fanily HYDR0BIIDAE (cont. )
Genus Amnicola Gou'ld and Ha'ldeman, 1840

Amni co1 a I ' imosa (Say , 1817 )
Amnicola parva I .  Lea,  1841
Amnicola sp.*  (Lake l {accamaw)

Genus Font igens Pi lsbry,  1933
Fon t i gens  n i ck l i n i ana  ( I .  Lea ,  1838 )

Farily PLEW0CERIDAE
Genus Goniobasis I .  Lea,  1862

Gon' iobas ' is  catenar ia catenar ia (Say,  1822)
Goniobasis catenar ia d is ' locata (Reeve,  1861)
Gon' iobasis c lavaeform' is  ( I .  Lea,  1841)
Goniobasis interrupta (Ha'ldeman, 1840)
Goniobasis prox ima (Say,  1825)
Gon' iobasis s implex (Say,  1825)
Goniobasis symmetrica (Ha'ldernan, 1841)
Goniobasis v ' i rg in ica (Say,  1817)
Goniobasis caelatura georgiana (Lea,  1862)

Genus Leptoxis  Raf inesque,  1819
Leptoxis  (Mudal ia)  car inata (Bruguiere,  1792)
Leptoxis  (Muda' l ia)  d i la tata (Conrad,  1835)
Leptoxis  praerosa (Say,  1821)
Leptoxis  (Mudal ' ia)  v i rgata ( I .  Lea,  1841)

Genus L i thasia
Li thasia verrucosa (Raf inesque,  1820)

c
Probabl e
SC

Probabl e

c
c
U
E
c
U
U
u
Poss i  bl  e

c
T  ( P )
Poss i bl e
U

Pos s ibl e

SC u2 (c2)

(c2)

G5/Ss
G4
G1Q/S1Q

G4

V1

E v1

G3/S3
G4/S4
G3/SU
Gl lS1
G4lS4
G3/SU
G4lSU
G4lSU
G2

G5/S5
G3/S1
G2
G2lSU

G2

A dash indicates the taxon was not
* indicates an undescribed species

deserve ful1 species rank.

ranked in the system.
or a formerly synonomyzedspecies the corirnittee has reason to believe nay
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Rankinq Systen

Taxon Cmittee State llCsll USFUS IllC

SUBCLASS PUU,IOIIATA
ORDER BASOIIATOPHORA

Farily tY[lAtIDAt
Genus Fossaria I ' lesterlund, 1885

Fossar ia hum' i l is  (Say,  1822) U -  G3/SU

Fossar ia obrussa (Say,  1825) U -  G5/5U

Genus Pseudosuccinea F.C.  Baker,  1908
Pseudosuccinea co ' lumel la (Say,  1817) C -  G5/S5

Farily PHYSIDAE
Genus Physel la  Ha' ldeman,  1843

Physe' l1a gyr ina (Say,  1821) C -  G5/S5

Physel la  (Costate ' l la)  hendersoni  (C1ench,  1925) C -  G5/S5

Physel la  (Costate] ]a)  heterostropha (Say,  1817) C -  G5/S5

Fuily PLA,II0RBIDAE
Genus Gyraulus 'Agassiz '  Charpent ier ,  1834

Gyraulus def lectus (Say,  1824)
Gyraulus parvus (Say,  1817)

Genus He] isoma Swa' inson,  1840
He'l isoma anceps (Menke, 1830)
He] isoma eucosmium (Bartsch,  1908)

Genus Menetus H.& A.  Adans,  1855

U
U

Menetus (Micromenetus) alabamensis (Pi ' lsbry, 1895) U
Menetus (Micromenetus) di latatus (Gou1d, 1841) C

c -
Extirpated E

- G5/SU
- Gs/su

- G5/S5
c2 GH/SX

- G1/SU
- G5/Ss

A dash indicates the taxon was not ranked in the system.
* indict'tes an undescribed species or a formerly synononyzed spec'ies the committee has reason to believe may

deserve fu ' l l  species rank.
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Ranking Syster
Taxon Ccrittee State ilcsll lrsFlfs ilc

Farily PLAI{0RBIDAE (cont. )
Genus Planorbel' la Ha'ldeman, 1842

Planorbe' l  la  (P ' ierosoma) magni f  ica
P lano rbe l l a  (P ie rosoma)  t r i vo l v i s

Genus Planorbula Haldeman,  1840
Planorbula arm' igera (Say,  1821)

Genus Promenetus F.C.  Baker,  1935
Promenetus exacuous (Say, 1821)

Farily AilCYLIDAE
Genus Ferr iss ia l {a ' lker .  1903

( P i l s b r y , 1 9 0 3 )
( S a y , 1 8 1 7 )

E
c

U

Possi  b ' le

sc
Probabl e
c

c
c

czv1 G1/S1
Gs/s5

Gs/su

G5

Ferr iss ia f ragi l is  (Tryon,  1863)
Ferri ss'i a hendersoni (l la' lker, 1908)
Fe r r i ss ia  pa ra l l e l us  (Ha ldeman ,  1841 )
Fe r r i ss ia  r i vu la r i s  (Say ,  1817 )

Genus Laevapex llalker, 1903
Laevapex d ' iaphanus (Ha]deman'  1841)
Laevapex  fuscus  (C .8 .  Adams ,1841 )

u2sc (c2)
Gs/s5
G1/S1
G4
Gs/s5

G4lS4
G5/S5

A dash ind'icates the taxon was not
* indicates an undescribed species

deserve ful'l species rank.

ranked in the system.
or a formerly synonomyzedspec'i es
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Rankinq Systen

CLNS BIVALYIA
slrBctAss ulflEtLIERAlrcllIA

IIRI}ER VEIIEIOIDA

Fuily CffiBICULIIIAE
Genus Corbicula von i luhl feld,  1811

Corbicula f luminea (I lu l ler,  1774)

Fuily SPHAERIIDAE
Genus Sphaeriun Scopoli , 7777

Sphaerium fabale (Prime, 1852)
Sphaerium occidentale (Prime, in:  J.  Lewis, 1856)
Sphaerium str iat inum (Lamarck, 1818)

Genus Muscu'lium Link, 1807
l,luscul'ium lacustre (tiluller, 1774)
Musculium partumeium (Say, 1822)
Muscu' l junr securis (Prime, 1852)
Muscul ium transversum (Say, 1829)

Genus Eupera Bourgu'igant, 1854
Eupera cubensis (Prime, 1865)

Genus Pisidium Pfei f fer,  1821
Pisidium adansi (St inpson, 1851)
Pisidium casertanum (Po] i ,  1791)
Pisidiun compressun Prime, 1852
Pisidium dubiun (Say, 1817)
Pisid ' ium ferrugineun Prime, 1852

Introduced

U
c
c

U
U
U
c

U
c
c
c
U

G5lSU
Gs/s5
G5/Ss

G5/SU
G5/SU
c5/su
G5/S5

c3/s3

G3/SU
G5lS5
G5/Ss
Gs/s5
G5/SU

A dash indjcates the taxon was not ranked in the system.
* indicaies an undescribed species or a formerly synonomyzed

deserve full species rank.
species the committee has reason to believe nay
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Taxon f,mittee State llCSll USFIfS lllC

ORDER UIIIOTIOIDA

Fuily UllI0llIDAE
Genus Fusconaia Simpson, 1900

Fuscona' ia  barnesiana ( I .  Lea,  1838)
Fusconaia masoni (Conrad, 1834)
Fusconaia subrotunda ( I .  Lea,  1831)

Genus 0uadrula Rafinesque, 1820

Quadru ' la  pustu losa ( I .  Lea,  1831)
Genus Tr i t igonia Agassiz,  1852

Tr i t igonia verrucosa (Raf inesque,  1820)
Genus Cyclonaias P'i ' lsbry, 1922

Cyclonaias tuberculata (Rafinesque, 1820)
Genus E1' l ip t io  Raf inesque,  1819

E l l i p t i o  angus ta ta  ( I .  Lea ,  1831 )
El f  ip t io  c is te l ' l ' i formis ( I .  Lea,  1863)
El ' l ip t io  comp' lanata (L ight foot ,  1786)
E1 ' l i p t i o  conga raea  ( I .  Lea ,  1831 )
El ' l ip t io  d i ' la tata (Raf  inesgue,  1820)
E l l i p t i o  f i she r i ana  ( I .  l ea ,  1838 )
E l f  i p t i o  f o ] f  i cu ' l a ta  ( I .  Lea ,  1838 )
E' l l ip t io  ic ter ina (Conrad,  1834))
E'l I ipt ' io judithae C'larke, 1986
E' l  l  ip t io  

' lanceo]ata (  I .  Lea,  1828)
E' l ' l ip t io  marsupiobesa Ful ler ,  1972
E' l l ip t io  per latus* ( I .  Lea,  1863)
E l l i p t i o  pe rs t r i a tus *  ( I .  Lea ,  1852 )
E'l l iptio producta (Conrad, 1836)
E' l ' l ip t io  ravenel i  (Conrad,  1834)
E' l ' l ip t io  roanokensis ( I .  Lea,  1838)

E  ( P )
T
u

U

E  ( P )

Probable

c
U
c
c
SC
U
sc
c
E
T
T
U
U
U
U
T

t
T

V1
v l (c2)

c2

(c2\

,,

G3/S1
c2ls1
G4/SU

G4lS1

G4lS1

G4

c3Q/S4
GUQ/SUQ
G5lS5
G4/S3
c3/s2
G4lSU
G3/S2
G4lS4
c1/s1
c3/s2
c1/s1
GUQ/SUQ
GUQ/SUQ
G3Q/SU
G3Q/SU
G2lS1

v1

SC

SC

;
T
T

;

u2

v1
V1

I'

ut

u2

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a forner'ty synonomyzed species the conmittee has reason to believe may

deserve full spec'ies rank.
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Rankinq Syster
Taxon Conittee State llcsll USFI|S nC

Farily UllI0llIDAE (cont. )

Genus E l l ip t io  (Cont . )
t ' l l ipt ' io steinstansana R. I .  Johnson and Clarke, 1983
El l ipt io waccamawensis ( I .  Lea, 1863)
t ' l l ipt io sp. a* (Black River system)
E' l l ipt io sp. b* (Deep River system)

Genus Plethobasus Simpson, 1900
Plethobasus str iatus (Raf inesque, 1820)

Genus P'leurobema Rafinesque, 1820
Pleurobema oviforme (Conrad, 1834)
Pleurobema plenum (I .  Lea, 1840)
Pleurobema sp.* (Li t t1e Tennesse River drainage)

Genus Uniomerus Conrad, 1853
Un' iomerus obesus (I .  Lea, 1831)

Genus Lasmigona Rafinesque, 1831
Lasmigona decorata ( I .  Lea, 1852)
Lasmigona holstonia ( I .  Lea, 1838)
Lasmigona subvir idus (Conrad, 1835)

Genus Pegias Simpson, 1900
Peg ias  fabu la  ( I .  Lea,  1838)

Genus Alasmidonta Say, 1818
Alasmjdonta heterodon (I. Lea, 1829)
A]asmidonta ravenel iana (1. Lea, 1834)
Alasmjdonta robusta Clarke, 1981
A' lasmidonta undulata (Say, 1817)
A'lasmidonta varicosa (Lamarck, 1819)
Alasmjdonta vir id is (Raf inesque, 1820)
Alasmidonta sp.* (Upper Yadkin River system)

E
T
U
U

Possible

u
Poss'i bl e
U

c

E
E
E

Ext' i rpated

t
E
Ext inct
T
T
E  ( P )
U

E

: '

E
c2
(c2)
(c2l

c2

(c?)

c2
(c2)

E

P
c2

:-

(c2)

G1/S1
Gr/s1
GUQ/SUQ
GUQlSUQ

Gi

G2ISU
G1
GUQ/SUQ

G4lS4

G1/S1
G3/S1
G3/S1

G1/SH

G1/S1
G1/S1
GX/SX
G4/52
G3/S2
G4lS1
GUQ/SUQ

E
t
E

E
t

T
T
E

v1
v1
v1

v1
V1

V1
v1
v1

A dash 'indicates the taxon was not ranked in the
* jndicdtes an undescribed species or a formerly

deserve ful1 species rank.

system.
synononyzed species the cornmittee has reason to believe may
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Rankinq Syster

Fuily UIII(IIIDAE (cont.)

Genus Anodonta Lamarck. 1799
Anodonta cataracta Say, 1817

(= A. teres (Conrad. 1834))
Anodonta couperiana Lea, 1842
Anodonta imbeci l f is Say, 1829
Anodonta inplicata Say, 1829

Genus Strophitus Rafinesque, 1820
Strophitus undu' latus (Say, 1817)

Genus Epioblasma Rafinesque, 1820
Epioblasrna capsaeform' is ( I .  Lea, 1834)

Genus Toxo' lasma Rafinesque, 1831
Toxolasma l iv idus (Raf inesque, 1831)
Toxolasma pul lus (Conrad, 1838)

Genus Vi ' l losa Fr ierson. 1927
Vi1' losa constr icta (Conrad'  1838)
V' i ' l losa delumbus (Conrad, 1834)
Vi l losa nebu' losa (Conrad. 1834)
Vi l ' losa vanuxemensis ( I .  Lea, 1838)
V i l losa  vaughan ianus  ( I .  Lea,  1838)
Vi l losa vibex (Conrad, 1834)

Genus Ligum'ia Swainson, 1840
Ligunia nasuta (Say, 1817)

Genus Lampsi l is Raf inesque' 1820
Lanpsi ' l is car iosa (Say, 1817)
Lampsi l is conspicuus* ( I .  Lea, 1872)
Lanpsi l is crocata ( I .  Lea, 1841)
Lampsi l is fasciola Raf inesgue, 1820

c
E
c
sc

c
c
SC
T
sc
U

;

sc

V1

u2

V1

V1

V3

u2
V1

v2

G5/Ss
G3/S1
Gs/s5
G4/52

c4/s2

G1/SU

G3/sU
G3/S2

G3/S4
G3/S4
G3/S2
G3/S1
G3/S2
G4lSU

G3/S2

c4ls1
GUQ/SUQ
GU/S2
c4/s2

c2

c2
U
T

v1

u2
u2

SC
T

:'

sc

T

sc
sc

sc

T
u
sc
sc (P)

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a former'ly synonomyzed species the connnittee has reason to believe may

deserve fu'll species rank.
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Rankinq Syster

Fuily UllI0llIDAE (cont. )

Genus Lampsi l is (cont.  )
Lamps' i ' l is fu ' l lerkat i  R. I .  Johnson. 1984
Lanpsi l is ochracea (Say, 1817)
Lampsi ' l is radjata (Gmelin,  1791)
Lampsi l ' is sp.* (Deep River system)

Genus liledion'idus Simpson, 1900
Medionidus conradicus ( I .  Lea, 1834)

Genus Ptychobranchus Simpson, 1900
Ptychobranchus fasciolaris (Rafinesuque, 1BZ0)

T
sc
sc

T
sc
sc
U

v1
v2 !",

(c2)

c1/s1
G4/52
G4/52
GIQ/suQ

G4lSU

G4/SU

A dash indicates the taxon was not ranked in the
* indicates an undescribed species or a former'ly

deserve full species rank.

system.
synonomyzed species the cormittee has
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TTRRESTRIAT IIOLLUSKS

Rankinq Systen
Taxon Cmittee State llcsll usFUs Tltc

CLASS GASTROPODA
SMCLASS PROSOBRATICHIA

ORDER AROIAEOGASTROPODA

Fuily HELICIIIIDAE
Genus He] ' ic ina Lamarck.  1799

He' l ic ina orb icu ' la ta Say,  1818
Genus Hendersonia A. J. l{agner, 1905

Hendersonia occu' l ta  (Say,  1831)

Fuily Pfi.lrlTI0PSIDAE
Genus Pomatiopsis Tryon, 1862

Pomat iopsis  lap idar ia (Say,  1817)

SItsCLAsS PUUMilATA
ORIIER BASOIIATOPHORA

Fuily CARYCHIIITA,E
Genus Carychium Mul ler .  1774

Carychium clappi Hubricht, 1959
Carych'ium ex'iguum (Say, 1822)
Carychium exi le  ex i le  I .  Lea,  1842
Carychium mexicanum Pi lsbry,  1891
Carych'ium nannodes G. H. Clapp, 1905

Poss i  b l  e

U

c
U
r

Possib l  e
c

G5

G4/SU

G5/S4

G4/S4
G4lSU
G5/S5
G5
G4lS4

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a former'ly synonomyzed species the cornmittee has reason to believe may

deserve fu] ' l species rank.
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Rankinq Systel

ORTIIR STYLOIIATOPHORA

Fuily C(ICHLICOPIDAI
Genus Coch]icopa Ferussac, 1821

Cochlicopa morseana (Doherty, 1878)

Farily VALI0I|IIDAE
Genus Va] lonia Risso. 1826

Val lonia costata ( t lu l1er,  1774)
Va] lonia excentrica Sterk'i , 1893
Val lonia perspect iva Sterk' i ,  7892
Val lonia pulchel la ( t4ul1er,  1774)

Fnily PlrPItUmt
Genus Pupoides Pfeiffer, 1854

Pupoides a' lb i labr is (C. B. Adams, l84l)
Genus Gastrocopta lfollaston, 1878

Gastrocopta armifera (Say' 1821)
Gastrocopta contracta (Say, 1822)
Gastrocopta corticarja (Say, 1816)
Gastrocopta holzingeri (Sterfi, 1889)
Gastrocopta pe' l lucida (Pfei f fer,  1841)
Gastrocopta pentodon (Say, 1821)
Gastrocopta procera (Gould, 1840)
Gastrocopta rupicola (Say, 1821)
Gastrocopta tappaniana (C. B. Adams, 1842)

Gs/s4

Probab'le
Probabl e
Probabl e
U

c

Probable
c
Probable
Probable
Probab'le
U
U
U
c

G4
G4
G3
G5/SU

Gs/s5

G5
G5/S5
G4
G4
G5
G5lSU
Gs/su
G5/SU
Gs/54

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a formerly synonornyzed species the comittee

deserve ful'l species rank.
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Rankinq Systen

Taxon Cmrittee State tlCsll U$f$ UC- -

Fmily PUPILLIDAE (cont.)
Genus Vert igo Mu1' ler,  1774

Vert igo bo' l lesiana (E. S. t lorse, 1865)
Vert igo gouldi  (A. Binney, 1843)
Vert igo m' i l ium (Gou' ld,  1840)
Vert igo ora' l is Sterki ,  1898
Vertigo oscariana Sterk'i, 1890
Vertigo ovata Say, 1822
Vert ' igo parvula Sterki ,  1890
Vertigo teskeyae Hubricht, 1961
Vertigo tridentata blolf, 1870
Vertigo ventricosa (E. S. l ' lorse, 1865)

Genus Colume'l 
' la l{ester'lund, 1878

Co1ume' l ' la sinplex (Gould, 1841)

Farily STR$ILOPSIDAI
Genus Strobi lops Pi lsbry, 1893

Strobi lops aenea Pi lsbry, 1926
Strobi lops labyr inthica (Say, 1817)
Strobi lops texasiana P' i lsbry & Ferr is,  1906

Fuily SUCCIIIEIIIAI
Genus Oxyloma Wester'lund, 1885

0xyloma effusa (Pfeiffer, 1853)
Oxyloma subeffusa Pilsbry, 1948

U
Poss i b'l e
U
U
Probabl e
c
U
r

Poss ib le
U

U

c
c
c

U
Possib'l e

G4lSU
G4
G5/SU
G3/SU
G4
G5lS4
G3lSU
G4lS3
G4
G4lSU

G5/SU

G5/S5
G5/S5
G5/S4

G3/SU
G3

A dash indicates the taxon was not
* indicates an undescribed species

deserve full species rank.

ranked in the system.
or a formerly synonomyzed species the committee
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Taxon
Rankinq S-ysten

Cnittee State llCSll USm TilC

Fanily SUCCITIEIDAE (cont.)
Genus Succinea Draparnaud, 1801

Succinea campestris Say, 1817
Succinea forsheyi I .  Lea, 1864 1=5. wit ter i )
Succinea jndiana Pi lsbry, 1905
Succinea unicolor Tryon, 1866
Succinea wi ' lsoni I .  Lea, 1864

Genus Novisuccinea Pi lsbry 1948
Novisuccinea ova] is Say, 1817
Novisuccinea sp.* (fonnerly believed to

be N. chi t tenangoensis Pi lsbry, 1908)
Genus Catinel la Pease, 1871

Catinel ' la avara (Say, 1824)
Catinel la hubricht i  Grimm, 1960
Catine] la oklahomarum (Xebb' 1953)
Catinel ' la pugi ' lator Hubricht,  1961
Catinel"la waccamawensis* Franzen, 1981

Farily PllIIO|YCIDAI
Genus Philomycus Rafinesque, 1820

Phi ' lomycus carol inianus (Bosc, 1802)
Phj lomycus f lexuolar is Raf inesque. 1820
Philomycus togatus (Gou'ld, 1841)
Phi'lomycus venustus Hubricht, 1953
Phi lomycus virginicus Hubricht '  1953

Genus Megapal ' l i fera Hubricht,  1976
Megapal l i fera mutabi l is (Hubricht '  1951)

L

U
U
U
c

(c2)

irr r

G4/S4
G4/SU
G4/SU
G4/SU
G4/54

G5/SU

GlQ/SUQ

G5/S4
G3/SU
c4ls4
c3/su
c1Q/S1Q

G5/S5
G3/SU
c4ls4
G3/S3
G3/SU

c4/s4

c
U
c
U
T

c
U
c
c
u

vl1

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a formerly synonomyzed species the conmrittee has reason to believe may

deserve ful l  species rank.
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Taxon
Rankinq Syster

Cmittee State ilcsH usFtfs Tltc

Fuily PHIL$IYCIDAE (cont.)
Genus Pa'l I ifera l{orse, 1864

Pa' l ' l i fera dorsal is (A. Binney. 1842)
Pal l i fera foster i  F. C. 8aker,  1939
Pal l i fera hemphi ' l1 i  ( l '1.  G. Binney, 1885)
Pal l i fera secreta (Cockerel l ,  1900)

Fuily DISCIME
Genus Angu'ispira tlorse, 1864

Angu'ispira a'lternata (Say, 1816)
Anguispira fergusoni (B' land, 1861)
Anguispira jessica Kutchka, 1938
Anguisp' i ra knoxensis (Pi lsbry, 1899)
Angu'ispira nordax (Shuttleworth, 1852)
Anguispira strongylodes (Pfe'iffer, 1854)

Genus D' iscus Fi tz inger,  1833
D'i scus bryant'i (Harper, 1881 )
D'iscus cronkh'itei (tlewcomb, 1865)
Discus nigr inontanus (Pi lsbry, 7924)
D' iscus patulus (Deshayes, 1830)

Fuily HELIC0DISCIDAE
Genus Helicodiscus l,lorse. 1864

Hel icodiscus bonamicus Hubricht,  1978
Hel icodiscus f imbriatus l {etherby, 1881
Hel ' icodiscus inermis H. B. Baker,  1929
He]icodiscus mu]t idens Hubricht,  1962
He] ' icodiscus not ius not ius Hubricht,  1962
Hel icodiscus paral lelus (Say. 1817)
Hel icodiscus saludensis (Morr ison, 1937)

U
I

SC
a

c
c
c
Possi b'l e
U
c

sc (R)
U
U
r

sc (R)
sc (P)
Probab'l e
Possi b'l e
c
c
Probab'le

v2

v?

sc

sc

G4lSU
c5/s5
c2/s2
G4lS4

G5/s4
G4lS4
G3lS3
G3
G3/SU
G4lS4

G3/s2
G5lSU
G4/SU
G5lS5

sc

:,

u2
u2

(c2) c2/s2
G3/S2
G4
G3
c5/s4
G5/S5
G3

A dash indicates the taxon was not
* indicates an undescribed species

deserve ful l  species rank.

ranked in the system.
or a formerly synonomyzed species the committee has reason to bef ieve may
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Rankinq Systen
Taxon Comittee State ilcsll usFlrs iltc

Farily PUIICTIDAI
Genus Punctum Morse, 1864

Punctum blandianum Pi lsbry,  1900
Punctum minut iss imum ( I .  Lea,  1841)
Punctum smith i  Morr ison.  1935
Punctum v i t reum H. B.  Baker,  1930

Farily LIIIACIDAE
Genus Deroceras Rafinesque, 1820

Deroceras laeve (Mul ler ,  1774)

Fuily ZOllITIttA,E
Genus Glyphyalinia Von l. lartens, 1892

Glyphyal in ia caro l in iens ' is  (Cockere ' l '1 ,  1890)
Glyphyal in ia c l ingman' i  (Da1l ,  1890)
Glyphyal in ia cumber landiana (G.  H.  Clapp.  1919)
G' lyphya' l in ia ' indentata (Say,  1823)
Glyphyal ' in ia junaluskana (Clench & Banks,  1932)
Glyphya' l in ia lewis iana (Clapp,  1908)
Glyphyal in ia lu t ico la Hubr icht ,  1966
Glyphyal in ia ocoae Hubr icht ,  1978
Glyphyal in ia pentadelph ' ia  (Pi1sbry,  1900)
Glyphya1in ia praecox (H.  B.  Baker,  1930)
G'lyphya]inia rhoads'i (P'i1sbry, 1900)

U
U
U
Poss ib le

c
E
U
c
sc (R)
Probab'l e
U
Possi bl  e
sc (R)
c
c

G3/SU
Gs/su
G4lSU
G4

G5/S5

v1

v2

v2

sc

i.

(c2)
G3/S3
G1lS1
G4lSU
cs/s5
G3/S2
G4
c4lsu
G1
G3/S2
G4lS3
Gs/s4

A dash indicates the taxon was not
* indicaies an undescribed species

deserve fu'|1 species rank.

ranked in the system.
or a formerly synonomyzedspecies the comnittee
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Rankinq Syster
Taxon Cmittee State llCsll ltsFlfs rilc

Fuily ZOIIITIDAE (cont.)
Genus Glyphyal inia (cont.)

G lyphya l in ia  scu lp t i l i s  (81and,  1858)
G ' lyphya ' l in ia  so l ida  (H.  B .Baker ,  1930)
Glyphyal inia umbi l icata (Sing' ley, in Cockerel l ,  1893)
Glyphya' l in ia vanattai  (Pi lsbry & l la lker,  1902)
Glyphya'l in'ia wheatleyi (B'land, 1883)

Genus }lesornphix Rafinesque, 1819
Mesomphix andrewsae (Pi 1sbry,1895)
Mesomphix capnodes (!1. C. Binney, 1857)
ilesomphix cupreus (Rafinesque, 1831)
Mesomphix inornatus (Say, 1821)
Mesomphix' lat ior (Pi ' lsbry, 1900)
l,lesomphix perlaevis (Pi lsbry, 1900)
Mesomph'ix pi'lsbryi (G. H. C1app, 1904)
Mesomphix rugel i  ( f l .  G. Binney, 1879)
lilesomphix subplanus (A. Binney, 1842)

Genus V' i t r in izonites l l .  G. Binney, 1879
Vitr inizon' i tes lat issimus (Lewis, 1875)

Genus Paravitrea Pilsbry, 1898
Paravitrea andrewsae (li. G. B'inney, 1879)
Paravi trea capsel la (Gould, 1851)
Paravi trea clappi (Pi1sbry, 1898)
Paravi trea' lacteodens (Pi lsbry'  1903)
Paravi trea lamel ' l idens (P' i1sbry, 1898)
Paravi trea mu]t identata (A. Binney, 1840)
Paravitrea placentula (Shuttleworth, 1852)

c
c
U
sc (R)
c

c
Probabl e
c
Possi b ' le
U
c
U
c
c

c

sc (R)
U
sc (R)
sc (R)
sc (R)
U
sc (R)

G4lS4
G4lS4
G4lSU
G2/52
G5/S4

G3/S3
G4
G5/S4
G5
G3lSU
G4lS4
G4lSU
G3/S4
G3/S4

G3/S4

G3/52
G4lSU
G3/S2
G1Q/s1Q
c3/s2
G4/SU
G3lS?

u2sc

u2

u2
v2
v2

v2

sc

sc
sc
sc

sc

(c2)

c3c
(c2)

A dash ind'icates the taxon was not
* indicates an undescribed species

deserve ful'l species rank.

ranked in the system.
or a fonnerly synonomyzedspecies the committee has reason to believe may
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Ranking Systel

Taxon Cmittee State llCSll tlSFlfS TllC

Fuily Z0I|ITIDAE (cont.)
Genus Paravi trea (cont.)

Paravitrea reesi l4orrison, 1937
Paravitrea ternaria Hubricht,  1978
Paravitrea umbi'licaris (Ancey, 1887)
Paravitrea varidens Hubricht, 1978

Genus Hawai ia Gude, 1911
Hawai ia a' lachuana (Da' l l ,  1885)
Havai ia minuscula (A. B' inney, 1840)

Genus Gastrodonta A'lbers, 1850
Gastrodonta interna interna (Say, 1822)

Genus Ventridens lf. G. Binney, 1863
Ventr idens acerra (J.  Lewis, 1870)
Ventr idens arcel]us Hubricht,  1976
Ventridens cerinoideus (Anthony, 1865)
Ventr idens coelaxis (Pi lsbry, 1899)
Ventr idens co' l ' l ise' l ' la (Pi1sbry, 1896)
Ventridens decussatus (llalker & Pilsbry, 1902)
Ventridens demissus (A. Binney, 1843)
Ventr idens gular is (Say, 1822)
Ventridens intertextus (A. Binney, 1841)
Ventridens lasnodon (Philf ips, 1841)
Ventridens lawae (}|. G. Binney, 1892)
Ventridens 

'l ' igera (Say, 1821)
Ventr idens pi lsbryi  Hubrjcht '  1964'
Ventridens suppressus (Say' 1829)
Ventridens the'loides (llalker & Pi'lsbry, 1902)

U
T
sc (R)
T

Probabl e
c

c

U
c
c
sc (R)
U
c
U
c
c
Possibl  e
U
U
c
U
c

G3/SU
c2/s2
G3/S2
G2/52

G4
Gs/s5

G4lS4

G4lsU
G4lS3
G4lS4
G3/S2
G4lSU
G3/S3
G4lSU
G4lS4
G5lS5
G4
G4lSU
Gs/su
G4lS4
G4lSU
G4lS3

V1
u2
Vi

i,

;
sc
T

sc irr r

A dash indjcates the taxon was not ranked in the systen.
* indicaies an undescribed species or a fonnerly synononyzed species the committee has reason to be'lieve may

deserve fu'|1 species rank.
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Taxon
Ranking System

conittee state ilcsll usFlls Tllc

Farily ZOIIITIDAE (cont.)
Genus Zonitoides Lehmann, 1862

Zonitoides arboreus (Say, 1816)
Zonitoides e' l l ' iot t i  (Redf ield,  1856)
Zonitoides patuloides (Pi lsbry, 1895)

Genus Striatura Morse, 1864

Hap'lotrema concavum (Say, 1821)
Hap'lotrema kendeighi l lebb, 1951

Fuily SPIRAXIDAE
Genus Euglandina Fischer and Crosse,  1870

Euglandina rosea (Ferussac,  1818)

Striatura ferrea E. S. l, lorse, 1864 U
Str ia tura mer id iona' l is  (Pi lsbry & Ferr iss,  1906) C

c-
c-
sc (R) sc v2

c -
sc (R) sc v2

G5/S5
G4lS4
G2/52

G4/SU
G5/S5

G5/S5
G2/SZ

G4lSU

Fari ly HILICARI0III DAt
Genus Euconu'lus Reinhardt, 1883

Euconulus chers inus (Say,  1821) U -  G4ISU

Euconulus dentatus (Sterk i ,  1893) U -  G4ISU

Euconulus fu]vus (Mul ler ,  1774) U -  G4ISU

Euconulus t rochu' lus (Reinhardt ,  1883) C -  G4lS4

Genus Guppya Morch, 1867
Guppya sterk i i  (0a11,  1888) U -  G4l5U

Fuily HAPL0Tffi}IATIDAI
Genus Hap'lotrema Ancey, 1881

A dash indicates the taxon was not ranked in the system.
* indicates an undescribed species or a formerly synononyzed species the comnittee has reason to be'lieve may

deserve fu11 species rank.
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Rankinq Syster
Taxon Cnittee State llCstl lfsFHs iltc

Fnily P0LYGYRIDAE
Genus Polygyra Say, 1818

Polygyra cereolus (l' luhlfeld, 1818)
Polygyra pl'icata (Say, 1821)
Po' lygyra postel l iana (Bland, 1859)
Polygyra pustulo' ides (Bland, 1858)

Genus Stenotrena Rafinesque, 1819
Stenotrema al t ispira (Pi ' lsbry, 1894)
Stenotrema barbatum (G. H. Clapp, 1904)
Stenotrema barbigerum (Redfield, 1856)
Stenotrema depilatun (Pilsbry, 1895)
Stenotrema edvardsi (Bland, 1856)
Stenotrema fraternum fraternun (Say, 1824)
Stenotrema fraternum montanum Archer, 1939
Stenotrema hirsutum (Say, 1817)
Stenotrema magnifunosum (Pilsbry, 1900)
Stenotrena pi lula (Pi ' lsbry, 1900)
Stenotrema stenotrema (Pfeiffer, 1842)

Genus Prat icolel la Von [artens, 1892
Prat icolel ' la lawae (J.  Lewis, 1874)

Probab I e
Possi bl  e
c
c

c
c
U
sc (R)
Probabl e
U
U
c
c
U
c

U

G4
G4
G3/s3
G4lS3

G3/S4
G4lS4
G4lSU
c2/s2
G4
G5/SU
G3/SU
G4lS3
G3/S3
G3/SU
G5/S5

G3/SU

v2sc

A dash indicates the taxon was not ranked in the
* indicf,tes an undescribed species or a fonnerly

deserve full spec'ies rank.

system.
synonomyzed species
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Rankinq Syster
Taxon Cmittee State tlCsll lJSlIS Trc

Farily P0LYGYRIDAE (cont.)
Genus Mesodon Rafinesque in Ferussac, 1821

l,lesodon andrewsae ll. G. Binney, 1879
tlesodon appressus (Say, 1821)
l, lesodon archeri Pilsbry, 1940
Mesodon chi ' lhoweensis (J .  Lewis,  1870)
li lesodon christyi (B'land, 1860)
l. lesodon clarki ( I. Lea, 1858)
l ' lesodon clarki nantaha'la (Clench and Banks, 1932)
l ' lesodon clausus clausus (Say, 1821 )
Mesodon c l ingmanicus (Pi lsbry,  1904)
lrlesodon down'ieanus (Bland, 1861)
Mesodon e levatus (Say,  1821)
l'lesodon f erri ss'i ( Pi I sbry , 1897 )
tlesodon inf 

' lectus (Say, 1821)
llesodon jones'ianus (Archer, 1938)
l . lesodon mj tchel l ' ianus ( I .  Lea,  1839)
Mesodon normal is  (Pi lsbry,  1900)
l. lesodon orestes Hubricht, 1975
ilesodon perigraptus (Pilsbry, 1894)
Mesodon rugef i (Shuttleworth, 1852)
l*lesodon sayanus (Pilsbry, 1906)
Mesodon subpal' l iatus (Pi' lsbry, 1893)
l ', lesodon thyroidus (Say, 1816)
l. lesodon wheatley'i (Bland, 1860)
Mesodon za]etus (A. Binney, 1837)

U
U
Possi b ' le
sc (R)
U
sc (R)
T
c
T
Possi b ' le
U
T
c
T
U
c
T
c
c
U
sc (R)
c
U
c

t ,

sc
T

T

T

T

sc

i,
u2
T

G3/SU
G4lSU
G1
G2/52
G3/SU
c2/s2
G1/S1
Gs/s4
Gr/s1
es
G5/SU
c2/s2
G5/S4
G2/52
G4lSU
G4lG3
c2/s2
G4lS3
G4/S4
G4/SU
G2/52
Gs/s5
G3/SU
c5/s3

;

T

v1

ut

V1

ut

i,

(c2)

(c2)

:"

(c2)

A dash indicates the taxon was not ranked 'in the system.
* indicates an undescribed spec'ies or a formerly synonomyzed species the conmittee has reason to believe may

deserve fu'll spec'ies rank.
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Rankinq Systen
Taxon Cmittee State ltsFt|s TilC

Fuily P0LYGYRIME (cont.)
Genus Triodopsis Rafinesgue, 1819

Triodops'is affinis Hubricht, 1954
Triodopsis a' labamensis (Pi lsbry'  1902)
Triodopsis anteridon Pilsbry, 1940
Triodopsis burchi Hubricht, 1950
Triodopsis fa] ' lax (Say, 1825)
Triodops'is fulciden Hubricht, 1952
Triodopsis hopetonensis (Shuttleworth, 1852)
Triodops'i s juxt'idens (P'i lsbry, 1894)
Triodopsis messana Hubricht, 1952
Triodopsis obsoleta (Pi lsbry, 1894)
Triodopsis pendula Hubricht, 1952
Triodopsis soelneri  (J.  B. Henderson, 1907)
Triodopsis tennesseensis (l|alker and Pilsbry, 1902)
Triodopsis tridentata (Say, 1816)
Triodopsis vulgata Pi lsbry, 1940

Genus Xolotrena Rafinesque' 1819
Xo]otrema carol iniensis ( I .  Lea, 1834)
Xolotrema denotata (Ferussac, 1821)

Genus Neohelix von lhering, 1892
Neohe'l ix a'lbo'labris (Say, 1816)
t{eohe1ix dent i fera (A. Binney, 1837)
l{eohe'l ix na jor (A. Binney, 1837)
Neohelix solemi Enberton, 1988

Genus Allogona Pilsbry, 1939
Allogona profunda (Say, 1821)

c
Possi bl  e
Possibl  e
U
c
sc (R)
c
c
U
c
c
T
U
c
c

U
U

c
U
c
c

U

v2e a

V1

(c2)

(c2)

G4lS4
G4
G3
G3/SU
G4/S4
c2/s2
G4lS4
G4lS4
c3/su
G3/S3
G4lS4
G2/52
G4/SU
G5/s4
G4lS3

G4lSU
G4lSU

G5/S4
c4lsu
G4lS4
G4/S4

cs/su

A dash indicates the taxon was not
* indicates an undescribed species

deserve full species rank.

ranked in the system.
or a formerly synonomyzedspec'ies the committee has reason to believe may
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INTRODUCED SPECIES OF LA}JD I,IOLLUSKS

The fol lowing species of land mol lusks have been documented (Dundeer 1974;
Hubrich!,  pers. comm., 1989) to have been introduced bo, or intercepbed at
ports in,  North Carol ina. Specimens of many other inbroduced species have
been taken in states adJacent,  to North Carol ina. These species probably
occur in North Carolina as well but records are unknown to the conrnittee at
this t ime. No protect ion stabus is recommended for any introduced species,
regard less  o f  i t s  ra r i t y .

Ar ion  fasc ia tus  (N i lsson)
Arion circumscriptus Johnston
Arion subfuscus (Draparnaud)
Bradybaena despeeta (Pfei f fer)
Cochl icel la barbara (Linnaeus)
Cochl icel la conoidea (Draparnaud)
Cochl icel la venbrosa (Ferrussac)
Deroceras ret icuLabun ( i . tul ler)
He l ice lLa  ap ic ina  (Lamarck)
Hel icel la caperata (Montagu)
Hel icelLa conspurcata (Draparnaud)
He l ice l ]a  c re t i ca  (Ferussac)
He l ice l la  exp lanata  (Mu l le r )
Hel ic ina cespitum (Draparnaud)
Hel ix aperta Born
Hel ix vulgaris Rossmaessler
He l l i ce l la  tnocho ides  (Po i re t )
He l I i ce l la  var iab i l i s  (Draparnaud)
Hygromia hispida (Linnaeus)
Lehnann ia  po i r ie r i  (Mab i l le )  (=  L .  va len t iana Ferussac)
Limax maximus Linnaeus
Mesodon laevior (Hubricht)
Monacha carthusiana (Muller)
Monacha ol iv ier i  (Ferussae)
Opeas pyrgula (Schrnacker and Boettger)
Oxych i lus  a l l ia r ius  (Mi l te r )
Runina decol laba (Linne)
Theba pisana (MuIIer)
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